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LITEBABY NOTICES. 



Amiable CJondtjct op Heb Majesty to a Resident of this City. — 
" Her Majesty has been pleased to receive the book, and has, in the most 
handsome manner, expressed her high opinion of the merits of the work. 
Such a criticism, from the most illastrious personage in the realm, must go 
far to render the book nniversallj sought after, and a thirteenth edition is 
already, we understand, in the press." — Durham Chronicle, 

" Some short time ago Mr. O'G-orman published an Arithmetic, show- 
ing a simple and ready mode of performing various calculations. The author 
sent a copy of his new work as a New Year's present to the young Prince 
of Wales. Mr. O'Gorman received an acknowledgment from Her Majesty, 
which, perhaps, is the first instance on record of a testimonial being given 
by the most Ulustrious personage in the realm on the merits of a book." — 
Sunderland Serald. 

" Persons now well matured in years may remember with a sigh — in the 
days when they were boys — 

* The good old days when George the Third was Eiog'— 

the roundabout mode of calculation they were taught by their arithmetic 
master, and the quantity of time and paper they used to consume in noting 
down figures to solve a rule-of-three sum. But in the thirty or forty years 
that have elapsed since then everything has been going on — as Brother 
Jonathan would say — on the * go-ahead' principle. Slow has been 
abolished for expeditious travelling — the stage-coach has given place to the 
railway train ; the sailing vessel to the steampacket. It now seems that 
we are to do away with any jog-trot pace in calculations. Difficult sums 
which took those now * in the sere, the yellow leaf,' a quarter of an hour 
to solve when they were youngsters, can now be done by their sons or 
grandsons in a minute or two, and instead of on a sheet of foolscap paper, 
on the back of a small card. Mr. 0'Gk)rman's system brings to bear upon 
common arithmetic the principle of algebraic brevity. Surely never since 
numbers became a science was there ever such a ready and rapid method 
for solving questions in arithmetic, even the most difficult and the most 
complicated. The rules are easy, brief, and explicit, with clear examples 
given after each, and to render these rules comprehensible, a reason attached 
to each. The book is useful to young as well as to old people — to men 
in business, even to accountants, who, whatever methods they may have 
adopted by their own ingenuity to expedite and facilitate calculations, will, 
derive benefit from a perusal of Mr. O'Q-orman's book. To recommend it 
were supererogatory : we have only to record that it has already had nearly 
twenty thousand purchasers, from the highest to the lowest in the land, 
and that its immense popularity is well merited on account of its great and 
universal utility." — Weekly Times* 
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" The value of time in the counting-house, op behind the counter, needs 
no comment; and how much of that time is occupied by even good 
arithmeticians is known to every employer. A work therefore that has 
the effect of facilitating existing systems ; but better still, of superseding 
them by one which gives to mental calculation the certainty of proof, is 
indeed an acquisition which cannot be too highly estimated. We find in 
this work rules which we have verified, by which six ordinary calculations 
are reduced to two, and frequently to one. We cannot too highly commend 
the volume to masters of schools, or to those young men who, entering 
into business, vrhether as employers or employed, would wish to shorten 
their labour at their books, and ensure accuracy beyond the reach of 
accident. Her Majesty has given the treatise the honour of her patronage." 
Southampton Gazette, 

" This seems to us the most useful book of its kind we have ever seen. 
Its merits are sufficiently testified by a twelfth edition of eighteen thousand 
subscribers, including some of the most eminent names in the commercial 
world." — Standard. ■"* 

" We would direct the attention of parties engaged in business to a 
valuable little publication, entitled Intuitive Calculations^ by Mr. D. 
O'Gbrman, who is now on a visit to this town, with a view to promote its 
general adoption. In these railway times, expedition has, undoubtedly, 
become the order of the day, and not only in our means of locomotive 
communication, but in the operations of trade and commerce also, the 
attainment of the utmost possible despatch is regarded as essential. This 
is the object of Mr. O' Gorman to promote, and he has done so effectually, 
so far as figures are concerned, for those who are disposed to consult the 
pages of his inexpensive little volume. He has laid down plain and simple 
prineiples, by wluch business calculations may be made with equal certainty, 
but with greater rapidity than by the prescribed rules of arithmetic. Of 
what, for instance, is commonly known as ' long division,' examples are 
given, showing the quotient in one line at the bottom, like ' short division.' 
No stronger recommendation, however, can be given to the work than the 
fact that it has reached a twelfth edition." — Birmingham Herald. 

" Mr. 0*Q-OPman's * Calculations,* correctly termed, * Intuitive,' is that 
which suggests itself to any man accustomed to calculations, as distiu- 
guished from conventional rules. It must have occurred to many that 
almost every man reckons * in his own way,' and that way is generally any 
other than the one taught him at school. Mr. O' Gorman has, as it were, 
reduced his natural process of calculation to a system, and made a very 
interesting and instructive volume." — Birmingham Journal. 

"This is one of the simplest and shortest systems of popular Arithmetic 
that we ever met with. To those who have the painful remembrance that 
we have of the labour which it costs boys to work the old rule of three 
problems, according to Gough or Cocker, this little volume will appear one 
of the treasures of the rising generation. Many of the rules for solving with 
eertaintyl and in an instant, the most complicated arithmetical questions, 
are so simple that a child may comprehend them. The work is really a 
marvel 0/ ingenuitg.** — SuU Advertiser. 
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''We have been carefal to give attention to the rales laid down, and 
examples given after each rale, in Mr. O'Gbrman's improved system of 
calciuation ; and, from the manner in which the author has trMted the 
science of numbers, we are not at all surprised at the extended patronage 
he has already received. Our opinion as to its merits is, we are happy to 
say, corroborated by that of men of science, as well as our brethren ot the 
press, as will Appear from the testimonials appended to the work. We 
ought, perhaps, to add, that Mr. 0'Gk>rman's method can be attained 
without the aid of a master ; his book is, therefore, adapted not only to 
aspiring youth, but to those more advanced in life, who by its study, will 
effect a great saving of time and labour in all ordinary transactions." — 
Newcastle OuardioM, 

" Mr. 0*Gk)rman's new work has gained a favourable critique from Her 
Majesty and a great portion of the local press. The system would appear 
to be just that which every clever man of boainess has suggested to him in 
his experience, as distinguished from the roundabout mode taught in the 
arithmetics in common use. The author, it will be seen, is also his own 
bookseller." — Newcastle Journal. 

" Mr. O'G-orman's Iwtmtive Calculations is the most concise course ever 
published. We some time ago possessed ourselves of a copy of the work, 
an improved. edition of which, the author, we beUeve, is about to issue. Its 
contents fully justify its title. It is calculated to be of grsat service to men 
of business, and, indeed, to all classes. It is a striking example of labour 
and ingenuity on the part of its author." — Stockton T^imes. 

" In the present railway era, ecn)edition in most things is desirable ; and 
to a man of business, any method that will expedite calcidations and simplify 
accounts, must be of the utmost importance. Such a method will be found 
in Mr. O'Gbrman's Ifi^mitwe Caleulationsj and his explanations are so clear, 
that they wiU be readily understood by every person who has any knowledge 
of figures." — Notfimghcmtshwe Cfuardian, 

"We have pleasure in drawing attention to Mr. O'Gl^orman's improved 
method of acquiring a knowledge of arithmetic. To aU persons engaged in 
business, a perusal of this treatise would greatly facilitate the transacting of 
accounts ; and to young persons it may be recommended as a useful guide 
to a most essential branch of education." — JPreston Guardian. 

"Mr. 0'G-orman*s Intuitive Calculations is a well-written and useful 
work, particularly adapted to men in business, with whom training in 
ready calculation ought not to be neglected. An immense waste of time 
is incurred by a defective practice in this respect; and, indeed, than 
arithmetic in general, there is no science where the acquisitions of 
boyhood are less made use of in maturer years. Men of business habits — 
nay, accountants themselves — will often be found spending hours or days 
in multiplying and dividing, adding and subtracting — covering with figures 
a space as great as the wall of a house— where the use of the simplest alge- 
braic formulse would have solved the difficulty at an expense of three 
minutes of time and three square inches of writing paper. Mr. 0*Gorman*8 
work is meant, and we think succeeds, in reducing to popular practice the 
principles of this most important branch of education." — Idverpool Mercury. 
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•* We have often wondered at the slavish adherence of people m business 
to the old system of doing all their calculations by what are called ' Beady 
Reckoners,' which are as numerous and various as the hues of the chame- 
leon. Even these * helps to count* do not save calculation, as, were they 
to meet all possible eases, their bulk would be referable to the favourite 
exclamation of Dominie Sampson. Any attempt, therefore, to simplify 
arithmetic, so as to make every man and woman their own ' Beady Beckoner* 
is a step in the right direction ; and we have much pleasure in calling atten- 
tion to Mr. O'Gorman's new system of Intuitive Calculations^ a work 
which we have every reason to believe will, with very little study, supersede 
the antiquated system of dependence on ' Beckoners,* however ' ready' they 
may be supposed to be. As a manual for schools, it must be invaluable ; 
and we believe the work has already been introduced into upwards of five 
hundred seminaries." — Glasgow Constituiional. 

" In the work before us, the methods laid down are easily digested, and 
come within the comprehension of almost any capacity, and the rules are so 
clear and short, with a reason attached to each, that the mind must be duU, 
indeed, which cannot, after a perusal of it, transact business in the tenth 
part of the time usually occupied on such occasions. There is a brevity 
with perspicuity that enhances the value of the book, and in our opinion, 
it would be well if it were on the counter, and in the counting-house of 
every business-man in the united kingdom." — Stirling Observer, 

iNTtriTiVB Abithmbtic.—** The treatise published under this title by 
the author, Mr. O'G-orman, is really what the advertisement in another 
page asserts it to be, namely — the readiest and most concise method of 
calculation ever published. The rules are brief, yet perfectly explicit; 
and a reason being attached to each, a lasting impression is thus imparted 
to the youthful mind. The results, too, are given in a sixth part of the 
compass usually occupied by those in similar works. The system of Mr. 
(yCbrman is therefore not only novel but unique. In short, it may be 
denominated the Moydl Railroad to arithmetic, having obtained the 
patronage of Her Majesty the Queen to the work, as a book likely to be 
of great service in teaching ready calculation." — Caledonian Mercury, 

" How many men there are who would be deeply grateful for the ability 
to make their commercial calculations with facility and despatch, but who — 
remembering that they bestowed in their school-days many years of unre- 
quited labour and anxiety in the endeavour — utterly despair of ever being 
able to gain anything like a satisfactory mastery over the science of numbers. 
During the adult iSe, treatise after treatise has been consulted with the 
hope that the secret of success would at length be discovered ; but the 
search for the philosopher's stone to the man of business has been fruitless. 
Calculations have, therefore, continued to go on, even in the nineteenth 
century, at a mere jog-trot pace, and the operations are consequently 
regarded by many men as the most disagreeable, although amongst the 
most necessary, of their commercial duties. A gleam of hope, however, 
may yet be entertained that the science of numbers will ere long be generally 
considered as one of the most simple and easily acquired accomplishments 
of the age. Mr. O'Grorman, in the work before us, has rendered the study 
of arithmetic exceedingly plain and intelligible, and to those who are accus- 
tomed only to the long and tedious processes hitherto in use, the ready and 
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oondBe methods of Mr. 0*Gk>rman will appear nothing less than mttreUons. 
The ditty of the ' Bule of Three, that puzzles me,* wiH soon he looked npon 
as a myth of hygone days, and the name of Long Division as a misnomer. 
The author is now on a visit to Norfolk for the purpose of selling his work, 
and has given us — as he is also willing to give to others — a practical 
illustration of the great value of his improved system of calculation. His 
book has already l^n patronised by rovalty, and by some thousands of 
the nobility, gentry, professors, and merchants.** — Norfolk News. 

"A twelfth edition of Mr. 0*Gk)rman's work on Intuitive CalculaUotu, 
making in the whole eighteen thousand copies— has just been issued of this 
valuable educational work. Tliis is a great fact, incontestably proving that 
a publication which received the high sanction of the most illustrious per- 
sonage in the realm, — Her Majesty the Queen having pronounced it 'a 
book likely to be of great service in teaching ready calculations' — ^has 
obtained, in an almost unexampled manner, the warm encomiums of the 
metropolitan and provincial press — and which has been patronized by the 
bankers, gentry, and merchants of the kingdom, has also tound favour with 
the great body of the public, for whose benefit it was chiefly designed. All 
the rules are short, simple, and easily understood ; the examples numerous 
and appropriate, and the whole is of a thoroughly useful and practical 
character, so that it may be mastered, without much difficulty, by those 
whose early instruction has been neglected, and may be perused with ad- 
vantage to the most accomplished arithmeticians. Mr. 0*G-orman deserves 
credit for his industry, and it is satisfactory to know that his talent is 
meeting with an adequate reward.** — lAterary Chuirdian. 

'' In a commercial community like this, a thoroughly practical and facile 
work on figures and trade calculations, cannot be too highly appreciated. 
A production of this character is now before the public of this country ; 
and the opinion expressed by merchants, and many of our contemporaries, 
warrants a recommendation of Mr. O'Gorman's book.*' — Newport Merlin. 

"Any work that will simplify the use of figures, and give facility in 
calculations, must be acceptable to a mercantile community, to whom time 
is money, and accuracy of unspeaking importance. Mr. O'G-orman appears, 
in the work before us, to have made a large stride in this direction, and the 
opinion we express is concurred in by some of the most celebrated com- 
mercial notabilities of the day.** — Star of Gtoent. 

** A system of arithmetic, under the title of Intuitive Calculations^ is now 
published, and has already reached its thirteenth edition. The system has 
been spoken of by high and competent judges, as the best ever published — 
both for clearness and accuracy. The work is of the greatest value to all 
engaged in mercantile pursuits.*' — Cambrian. 

"From the few examples we have studied, we have no hesitation in 
saying Mr. O'Gorman's system must prove of infinite advantage in rapid 
calcuktion, and an immense waste of time will be avoided. We observe 
testimonials of the press from almost every part of the kingdom which 
Mr. 0'Gk)rman has visited, and the fact of his work having attained a 
thirteenth edition of nineteen thousand copies, demonstrates that the praise 
bestowed upon it is not unmerited.** — The Welshman. 
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" We bave seen a system of arithmetic, which its author, Mr. O'Gorman, 
has entitled Intuitive CcUculaUons, It has attained a thirteenth edition, 
and is accompanied with a body of conmiendatorj notices from competent 
judges, who haye tested the value of the work. The system appears to us 
to possess the double merit of clearness and conciseness ; and Tiill, doubt- 
less, greatly facilitate arithmetical operations." — Swansea fferald. 

"After a necessarily cursory glance at Mr. O'Qorman's work, we are 
enabled to state that it appears to be ingenious, and well adapted to aid 
persons in rapidity of calculation, by giving them concise and tolerably 
easy rules, which materially shorten many arithmetical processes that are 
usually of a lengthy character. As the object of the ingenious author is 
evidently a saving of time and labour, he may surely congratulate himself 
on having attained that result." — Bristol Times. 

iNTriTiVB Calcitlations. — " A work on this subject has been published 
by Mr. 0*Gk)rman, a gentleman who recently visited this neighbourhood. 
The old system of arithmetic is metamorphosed, and the system of calcula- 
tions is such, that every person engaged in business should be acquainted 
with it. A more valuable work for the trading community could not be 
published, and we cordially recommend it to them." — Oxford Gazette. 

" We have received copies of two works from the pen of D. O'Gorman, 
entitled, respectively, Inttwtive Calculations^ and A New and Comprehensive 
System of Self-Instructive Book-keeping. In our case, these works have 
caused two very different feelings to manifest themselves. Viewing the 
superior facilities which Mr. O'Q-orman's system afford for compassing in 
the shortest possible time the largest amount of arithmetical knowledge, 
we have given way to the regret that he did not liye some score years 
earlier. We can now appreciate what an amount of laborious exercises 
would have been spared to the stock of our mental energies. Such were 
the reflections that first presented themselves ; but the selfishness of the 
thought soon gave way to the more generous one, that the present race of 
learners may, if they are wise, find an easier patfa^ and a more * royal road* 
to arithmetic than we had in our younger days to traverse. We do not 
now speak of Mr. 0'^rman*s treatises as those just ushered into light, 
although not until lately has our attention been drawn to them ; still they 
have been for some time before a large portion of the public. Mr. O'G-orman 
being one of those who think that business is never as well performed by a 
deputy as it is by the principal himself in person, he has but recently 
visited Sheffield. * Eveiy author his own bookseller^ is strikingly exem- 
plified in the present case. As far as Mr. O' Gorman has published himself, 
the highest praise has been bestowed on the merits of his treatises : the 
Arithmetic has already reached a thirteenth edition, and although late, still 
we iffe glad — even now — to add our testimony to the value of Us labours." 
" " Z Free Press. 



" Being anxious at all times to forward works of a useful character, we 
have great pleasure in recommending to our readers, O'G-orman's new 
Intuitive Calculations, believing as we do, that the work is one of the most 
valuable acquisitions that has yet been produced in reference to the branch 
of education on which it treats. Mr. /O'Cbrman has succeeded in simplify- 
ing arithmetic, so as to render it easy of acquisition by the humblest 
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capacity, without the aid of a teacher. Abbrenatiog the process of 
education is one of the advantages which may be calculated upon in these 
days of improvement. There are few who have passed their papilage who 
will not haye felt they have been led through a long and intricate path. 
Their grammar and spelling-books were dry and tedious productions ; so 
were tiieir arithmetics. Each has undergone various simplifications, and 
the young student has had a view of the thorns cleared from his track 
which, however, in some important branches of education is yet beset with 
many difficulties. We are glad that another successfal experiment has been 
made by the author of the above work, whose system has dravm forth the 
highest encomiums from preceptors of undoubted respectability. The work 
has passed through twelve editions, and about eighteen thousand copies 
have already been circulated." — Huddersfield Examiner, 

" We have long desired to see a work which would facilitate the opera- 
tion of figures, ouch a work is before us. It^ot only does Mr. O'Gorman 
reduce his demonstrations to the smallest number of figures, but he gives 
a 'why and a wherefore,' which will enable the student to follow the 
necessary calculations, and to arrive by a shorter and more conclusive 
method than before, at the desired ' quotient.' The importance of a good 
system of arithmetic to a commercial community cannot be overrated, llie 
work has been submitted to Her Majesty, who was graciously pleased to ap- 
prove the same. It has, however, received a more practical mark of appro- 
bation by the sale of twelve editions, or 18,000 copies." — Bath Journal, 

" Mr. O'Gorman has produced a book which was most decidedly wanted. 
Instead of merely reiterating the formal and tedious rules usually contained 
in works on arithmetic, he exhibits the brief, easy, and rational process by 
which persons versed in calculation attain the same results, and moreover 
(a veiy striking peculiarity) gives reasons for these processes. The work 
is patronised by no less a personage than her most Gracious Majesty ; and 
it appears that 18,000 copies have already been disposed of to bankers and 
tradesmen, merchants, accountants, surveyors, clerks, professors and teachers, 
to all of which classes it must prove eminently useful." — Lynn Advertiser, 

O'GtovjtAs'B lyTUiTivB Caloulations. — "In an essentially com- 
mercial age like the present, good arithmetical works are desiderate. This 
want has been in some measure supplied by Mr. D. O' Gorman, who has 
compiled a series of Intuitive CaleidationSt the usefulness of which has 
been already highly appreciated by 18,000 subscribers, and, therefore, 
ought to meet with the patronage of the commercial public generally." — 
Lynn Independent. 

'' Many systems of arithmetic as we have seen, this surpasses all. Mr. 
O'Gorman seems to have arranged his book on the unerring principles of 
true philosophy, and therefore, so far, has followed the laws of nature. He 
seems to us to know the exact workings of men's minds, when engaged in 
calculation, and has arranged his rules accordingly. Nothing is more easy 
to the beghmer than this system of arithmetic, than which, nothing has j^t 
met our attention worthy to be compared with it. We shall highly prize 
it as a book for eveiy-day reference. If every school has not adopted it, 
the sooner it is called into requisition the better it will be for the rising 
generation." — Lincolnshire Free Press, 
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'^ We ha?e been shown a book contaming an exposition of a new and 
concise metbod of arithmetic, which appears, at a oursorj glance, to present 
great advantages oyer the system now in use. The author of the work is 
Mr. O'G-orman ; and, as a proof of its popularity, we may state that it has 
reached the thirteenth edition, and that as many as 18,000 copies have been 
sold. By the study of this work the old-&8hioned and complex system of 
arithmetic may be entirely discarded, and a much more simple one substi- 
tuted in its stead." — JSssex Gazette, 

O'0OBMAir*s Inttjitivb CALCULATioirs.— "For the superior character 
of this volume, it will suffice to point to the fact of its having been intro- 
duced into upwards of 500 schools, and to state that it has already reached 
its thirteenth edition. To all to whom the saving of time and labour is an 
object — instructors, pupils, merchants, shopkeepers, &c. — the work must 
be invaluable." — Dover Telegraph. 

"Mr. 0'Gorman*s work will be found of the greatest use in facili- 
tating mental calculations, as well as making the student familiar with 
the ordinary arithmetical processes. The copious tables of coins and ex- 
change, and for the reduction of weights and measures, add greatly to the 
value of the treatise. We do not wonder that this little work, wluch has 
attracted the commendation of royalty, should have, as we are glad to learn 
that it has, become extensively popular." — Northern Whig, 

IiTTTJiTiTB CALOtriATiOKS. — "In a little work thus entitled, Mr. 
O'Q-orman — formerly our fellow-townsman — has sup plied what we regard 
as an educational and mercantile desideratum. We commend it as an 
admirable epitome of concise arithmetic, serviceable both in the school-room 
and the counting-house; adapted, by the clearness and simpHcity of its 
rules, to quicken and improve the mental powers of youth, and, in the 
infinite diversity of its devices for expediting calculations, suggestive of 
resources to the most accomplished arithmetician." — Newry Telegraph, 

"The process of Arithmetic, formerly so tedious and complicated, has 
been wondrously simplified within the last half century ; and the Intuitive 
Calculations of Mr. D. O'Gorman adapt the various improvements in so 
happy a manner that, when combined wtth the additions which may claim 
originality, there appears truth in the Author^s representation — that it is 
'the reamest and most concise method ever published.' It is certainly 
very concise and ready, and he has cause to be proud of the little work. 
Arithmetical results are obtained by it with almost algebraic quickness. 
The manual is a very useiul one." — Sharpe's London Magazvne, 
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Boyal Mint, London, 28th June, 1855. 

Drab Sib, — ^I have read with great pleasure your last edition on calcola- 
tions, the easiest and the best I have ever met with. I hare shown it to 
my friends, engineers, and moneyers, who are all unaniznoos in pronouncing 
it the most useful hook they have ever seen. 

Mr. D. O'Gorman, Manchester. WILLIAM BUCKLE, 

Boyal Engineer. 



Nautical Almanac Office, 3, Yerulam Buildings, 
Gray's Inn, July 15th, 1855. 
Deab Sib, — Accept my thanks for the copy of the twelfth edition of 
your IiUuUive CalculaHons you were kind enough to send me. It is 
certainly a departure, in the right direction, from eyerything of the kind 
which has preceded it. The whole hook bears indelibly the stamp of 
originality, and its usefulness in the ordinary business matters of life is 
strikingly apparent. The rules are written in a clear and pleasing manner, 
which, with the various notes, are exceedingly weU calculated to create that 
feeling of interest so essential to the acquisition of any kind of knowledge. 
Large as has been the sale of the work up to the present time, it falls short 
of what its merits deserve. 

I am, dear Sir, f&ithfully yours, 

EIOHARD FARLEY, F.R.A.S. 
Chief Calculator in the Nautical Almanac Office, .London. 
Mr. D. O'GI-orman, Manchester. 



Cambridge Observatory. 
Deab Sib, — 1 have carefully examined the twelfth edition of your ItUui- 
tive CaUmUUionSf and have great pleasure in bearing testimony to the 
ingenuity of your rules, which produce such brevity in operation. You 
have arranged a system that must render great and important service to 
the mercantile community, as well as to the rising generation, notwith- 
standing that many have grappled with the subject of which you treat. 
Some brought out works obscurely written ; whilst others were found more 
cumbrous than even the common routine ; but the ease with which you 
arrive at conclusions, and the concise and clearly-developed rules, as well 
as the simplicity of your methods, belong to a different order, and must be 
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incalculably invaluable in the rarious mercantile pursuits in life. No 
branch of mercantile calculations appear to be overlooked in your treatise, 
and the brevity vrith which you calculate the most minute fraction, at once 
show that you were fully competent for the work you had undertaken. 
Indeed, I do not wonder at the numerous list of subscribers that fill your 
pages ; and, I have no doubt, the more your book is known, the more will 
the public appreciate the services you have rendered to the busy part of 
mankind. Wishing you every success, 

I am, Sir, respectfully yours, 

Mr. Daniel O'Gorman. JAMES BBEEN. 



Sib, — The Committee of the Manchester Free Library and Museum 
have received your book on Intuitive Calculations, and request me to 
return you their best acknowledgments and thanks. 
I have the honour to be, Sir, 

Yo^ir most obedient Servant, 

JOHN POTTER, 
Mr. D. O'Q-orman. Chairman. 



Glasgow Athenaeum. 

Deab Sib, — I have carefully examined your work on concise calculation, 
and have no hesitation in bearing my humble testimony that it is incom- 
parably the easiest understood, and by far the most complete of any work 
hitherto published on the subject. I am sure it only requires to be known 
to be placed in every office and counting-house in the United Kingdom : it 
is also adapted for a class-hook in every public and private school, as 
its simplicity renders it of incalculable value to the student. In the 
hands of fathers and mothers, their children can progress with ease and 
facility in the solution of numerical calculations, by its plain and unerring 
guidance. I shall merely repeat that your little book is the most complete, 
important, easy, and useful work that has ever issued from the press on the 
subject b{ concise arithmetic. 

"Wishing you a long life to exercise your genius and talents for ttie benefit 
of mankind, I remain, dear Sir, faithfully yours, 

JAMES McKENNA, 
Vice-Chairman of the Board of Directors of the 
Glasgow Athenseum. 
Mr. D. O' Gorman. 



Charlotte Square, Newcastle-upon-Tyne. 

I have carefully looked through Mr. O' Gorman's admirable little treatise 
on arithmetic. Its tables are of the most useful description. Its rules are 
given with clearness and precision, and constitute it the very best manual 
I have seen of rapid and expeditious calculations. Portions of it show that 
Mr. O' Gorman has sounded the depths of the profoundest parts of Arith- 
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metical science. I hare been delighted with his book, and sincerely hope 
that its sale mil be in exact proportion to its utility ; and then, if the 
author be not remunerated sufficiently for the usefolnees and clearness of 
his labours, there is no truth in the most golden rule of the important 
science, to the elucidation of which he has directed his talents. 

Mr. Daniel 0*Gorman. CHAELES LAEKIN, M.D. 



Academy, 2, Hedworth Terrace, Sunderland. 

Deab Sib, — I have examined your Inttdtive CaloulaUons, and consider 
it well calculated to prepare youth for the engagements of business. Your 
rules are concise, and adapted to illustrate the multifarious application of 
figures, and must greatly conduce to the discipline and expansion of the 
youthM mind. Your exercises are in accordance with real business trans- 
actions, which is very important to the noviciate, and you have avoided 
all circuitous calculations, and have adopted methods, which involve an 
originality (and in no case inapplicable) to which you, as an author, can 
with justice lay claim. 

I am, dear Sir, yours very respectfully, 

JOHN MAETINDALE, 
Mr. D. O' Gorman. Author on Agricultural Chemistry. 



Lancashire and Yorkshire Bailway, 

General Manager^s Office, Manchester. 

Bbab Sie, — I duly received a copy of your new IniuiHve CalctUatioiUf 
and I can assure you, the methods adopted therein are far beyond what I 
expected. A good knowledge of the taoles, I find, is all that is required to 
glide easily into the midst of calculations, which, except by your ingenious 
invention, would be most tedious and cumbersome. I am very much inter- 
ested in your book, and glad to find you have such extended patronage 
among railway managers and clerks. Your rules for calculating the car- 
riage of goods and clearance house, must be invaluable in that department, 
the adoption of which wiU greatly lighten the drudgery subject thereto ; 
and the sooneir your system is adopted in such places the better. In fact I 
find nothing omitted in general use for the business man. 

I have only to add that I wish you success, and glad to find you are gone 
to press with a new edition. 

I am, dear Sir, 

Very truly yours, 

Mr. D. 0'Gk>rman. M. P. FENNELLY. 



ADVICE TO YOUNG MEN. 



'Good roles acted upon are the smews of character.'' 



My dear Friends, — Eead, mark, and digest the following lines i 
they were written for the benefit of young men, and it is hoped 
many will profit by them. 

First — Observe strict integrity in all your conduct. Never 
make a promise which you have not a reasonable prospect of 
fulfilling; and, when once made, use every exertion in your 
power to accomplish it. To be successftd in the performance 
of your duties, first learn to do everything well, then learn to 
do it in the least possible time; by continued and persevering 
efibrts, both will become easy and habitual to you, and the 
habits thus formed will be of incalculable benefit through life. 
Make it a matter of principle to discharge all the duties assigned 
you to the best of your ability ; endeavour to do more than is 
expected of you, ratiier than less, for by so doing, you will not 
fail to acquire the confidence and respect of your employer. If 
you find that you cannot accomplish all that he may require of 
you, notify him thereof in season, that his expectations in regard 
to you may not be disappointed, nor his business unnecessarily 
retarded, and your own credit will thereby be saved. 

Second. — As we become attached to those who take pleasure 
in our business, and in promoting our interest, it may be received 
as a maxim, that the more you are doing for your employer, the 
more you are doing for yourself; as by that means you are per- 
fecting your own usefulness, and increasing his favourable opinion 
of you, to deserve which, should be your constant aim, and which 
will, in after life, be to you a source of much credit and satisfac- 
tion, and often of very great advantage. 

Third. — ^At all times show proper respect to your employers 
and superiors in station, and take pleasure in obliging them. 
Keep -Qie secrets of your employers inviolate; relate none of 
his business to his or your most intimate friends ; it would be 
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manifest treason on your part to do so; besides, too, it is as 
much his property as the money in his drawer. Your time is 
the property of your employer ; do not, therefore, absent your- 
self during the hours of business without his permission. 

Fourth, — ^Never permit others to injure your employer, or 
abuse his confidence, without giving him notice, for your own 
character is concerned in it as well. When sent an errand, or 
requested to attend to any special duty, use despatch, and make 
a report immediately on the performance thereof; as it frequently 
happens that matters of importance are connected therewith, 
which may require immediate attention. 

Fifth. — Let the duties of each day be regularly performed, 
even if extraordinary efibrt be necessary. Do everything in its 
proper season, and postpone nothing which you can conveniently 
attend to. Undertake but one thing at a time, and pursue it, if 
possible, till accomplished. Let there be a distinct and separate 
place for everything, and keep everything in its place. 

Sixth. — ^Keep an account of your expenses, and economise 
your money as well as your time : your future happiness and 
respectability will depend, in a great measure, on the proper 
use of both. The celebrated Duke de Sully, the great French 
statesman, ascribed his success in life to the strict economy 
observed in his youth. Should you meet with difficulty in the 
performance of your duties, do not be discouraged on that 
account, for you will overcome them all by perseverance. A 
soimd and discriminating judgment is particularly necessary in 
buying and selling. As the skiU of a physician consists in 
ascertaining the precise nature of a disorder from the symptoms 
it presents, and as this skill cannot be acquired without diligent 
and extensive observation, in like manner the cleverness of a 
tradesman chiefly consists in being able keenly and correctly to 
perceive the value of the article in which he traffics ; nor can 
this acuteness be obtained without vigilant attention, or, in other 
words, without considerable mental exertion. 

Seventh. — ^The careful observance of those rules wiD enable 
you to get through with your duties, not only to the satisfaction 
of your employer, but even to your own advantage ; and if you 
are careftd to observe them conscientiously in the several respects 
in which they are laid down, you may reasonably expect the 
blessing of Providence will rest upon you, and you will not fail 
to reap your reward in due season. 

Eighth. — To those young men who are ent&ring as mechanics , 
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we would say, let it be your strong and abiding determination 
to become master of your art or calling, whatever it may be. 
Study it deeply, and in all its branches. Resolve to be ignorant 
of nothing l^at pertains to it. Strive to acquire despatch with 
cleverness in performing all its duties, from the most trivial to 
the most momentous. This habit you will not fail to acquire, if 
you make it a rule to do everything in the best and quickest way 
you possibly can. Many a bungling, good-for-nothing workman, 
has become such, not for want of capability, but for want of 
desire to excel, which has led him to contract the habit of doing 
everything in a careless, slovenly manner. Be not satisfied with 
learning your business by rote, and of attaining that manual 
dexterity which careful practice will ensure ; but endeavour to 
form comprehensive views of the nature of your profession. 
Examine and become familiar with the scientmc principles on 
which it is founded. This will teach you the best mettiod of 
conducting the operative part of it ; it will enable you to accoimt 
for strange appearances, and to deal with new cases, of which, if 
you are ignorant, would be inexplicable and embarrassing. And 
there is scarcely any department of manual occupation, however 
mean, which does not involve philosophical principles, the know- 
ledge of which it is, therefore, the interest of all workmen to 
obtain. 

THE AUTHOR. 
Manchester^ 1856. 



ADVERTISEMENT. 



The extensive sale, and stiU pressing demand, for the new 
Intuitive Calculations^ obliges the author to meet the anxious 
wishes of the numerous public who have so liberally patronised 
him in the sale of the fourteen former editions, and therefore he 
requires little apology in introducing a fifteenth. 

To the present Sdtion many useful rules are added, and 
new discoveries made in the application of figures, which the 
Philomath, the man of genius, and the mercantile man, will 
find well calculated to assist him in transacting the ordinary 
business of the day with accuracy and despatch, and in the 
tenth part of the time usually required or laid down in the 
common school arithmetics, and all so plain and intelligible, 
that the plan of operation is brought under the comprehension 
of the weakest capacity, and if not convenient, the system can 
be acquired in ten or twelve weeks without the aid of a master. 
Neither pains nor expense has been spared in rendering the 
present edition of the greatest importance to the merchant, the 
mechanic, the accoimtant, and die tyro, who wish to become 
smart and ready calciilators, no matter how difficult the transac- 
tion, and all with such &cility and precision as to ensure a 
correct result. All that is required is a perfect knowledge of 
the tables to put the plan in operation ; and should an error be 
committed, tiie system is so brief, that it will at oncqgPbe 
discovered, and an easy correction made, without poring over 
a side of figures, usual in the ordinary method of calculation. 

It is acknowledged by all, that young men after six or seven, 
nay, some ten years' studying arithmetic at school, and then 
entering into business, must throw aside the old school course, 
and take the readiest method that ingenuity can devise for 
totting their accounts ; yet such is the fact. To remedy this 
want, and to give a proper system of concise calculation to 
the public, is the great object and aim of the author, and it is 
now gratifying to him to have such a list of subscribers to bear 
testimony to tibe usefiilness of past labours. 
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To the nobility, gentry, professors, teachers, merchants, and 
traders, he tenders his warmest thanks and acknowledgment for 
their liberal support ; and the sincere wish of hi^ heart is, that 
each and every one into whose hands the present edition may 
fell, will reap the benefit intended by him. 

As the tables are of the greatest importance, and in &ct may 
be called the buttress of all calculations, we would beg the most 
serious attention of our young friends to study them with 
accuracy, and not only that, but to commit them to memory, 
and to observe the general rule laid down by a judicious author, 
^* t?uit anything well known should not he too long dwelt upon, nor 
anything imperfectly known passed over,^* The simple and com- 
pound rules, with their variations, being well imderstood, the 
calculations after become simple, and all mercantile transactions 
rendered familiar, the principle being based on two nimibers, 
12 and 240 ; 12 pence being a shilling, and 240 pence a pound, 
these two numbers are, of course, applied in all cases, according 
to our present computation; 12 being brought up to 240 by an 
equation, with the smallest fraction, and 240 to infinity in a 
similar manner. A perfect knowledge of the money tables, 
together with these new composite tables of 12 and 240, 
with their fractions, are essentially necessary in our present 
system ; but as the decimal system of computation may, at no 
ddstant period, be brought into operation, the author has 
appended the primary rules of that system, together with the 
decimal coins, with new tables, showing the integral quantity in 
decimals, in money, weights, and measures, which will enable the 
account^it or mechanic to arrive at results in a moment, and 
has given as much as is necessary to prepare the public mind 
for Ihe great and important change contemplated by the wisdom 
of parliament; and as the pound sterling will remain the 
integer, aU that will be required to know is the denominations 
of Ihe lesser coins, which will be fiorins, cents, and mils ; and 
that ten mils make a cent, ten cents a florin, and ten florins a 
pound, which, with their component parts of the integer, will 
be treated in their proper places. 

In conclusion, the author submits the present edition, confi- 
dent of a renewal of that liberal support which he has hitherto 
received from an enlightened public. 

D. O'GORMAN. 
Manchester, 1856. 

c 2 



INTRODUCTION. 



As the common arithmetics of the day contain much matter 
with which there is no absolute necessity that every pupil 
should make himself acquainted ; and as these books generally 
faU into the hands of those who have no time to waste in 
attaining ready calculations, this work, indiscriminately, is 
intended to assist them in the accomplishment of so desirable an 
object. We have, therefore, carefully studied what course 
should be laid down in a matter of such importance, and we 
trust the rules and examples will be found to suit the object in 
view, viz., — ^the rapid improvement and easy access of the 
pupil to ready calculation. We venture to assert, that, in 
the following treatise, such a system of science and practice 
will be found, as to convince our readers they never met with 
anything more suitable to their avocations and wants. We 
purpose to lay down such rules, principles, and systems, 
that every schoolboy, and those of the most duU apprehen- 
sions, will receive such benefit and instruction as no other 
work on the subject can afford. After our young Mend has 
made himself master of nimierationand its dependent principles, 
we then recommend to his most serious perusal, the definitions 
and tables in the first part of the work: these, if properly 
attended to, wiU serve him in the whole course of his studies. 
Many excellent accountants have been wandering in the dark, 
merely through want of such assistance. If the pupil's time and 
genius afford the opportunity of committing to memory our 
demonstrations,'. so much the more will he profit ; but if these 
favourable circuimstances occur not, then let him carefully attend 
to the tables ; and we assert, roundly, so complete a set of tables 
of coins, weights, and measures, were never before published ; a 
perfect knowledge of which will serve every student, be his 
intended profession what it may. In the whole, the system will 
be found of the greatest importance, and the pupil, therefore, 
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according to his ability and taste, should attend to it closely, and 
make it his study never to pass over any rule without knowing 
its meaning, nor dwell too long on any case perfectly understood. 

Surely, short and easy methods in accounts give the pre- 
eminence ; and, indisputably, this system contains more thereof 
than any other before published. The simple rules are laid 
down in a manner not hitherto given by any author ; and what 
is commonly called Long Division — a rule occupying so much 
time and difficulty to the learner, and trouble to the teacher — is 
illustrated by examples, showing the quotient in one line at the 
bottom, like Short JDivision ; thus saving much time and labour 
to master and scholar. In the compoimd rules will also be found 
many useful hints and methods, entirely suited to the business of 
the day, and well worthy of perusal ; and these methods, when 
fully understood by the pupil, will qualify him to pass through 
the general routine of business with that adroitness and facility 
with which every one aspiring to become a good accoimtant 
should make himself acquainted. 

From these general observations on the work, we apprehend 
our readers wm be better qualified to go through the system 
than if left entirely to their own judgment. True, indeed, the 
work speaks for itself ; but still we think there is an absolute 
necessity in pointing out the improvements and orignality 
in which our system exceeds others, in directing the attention 
more fully to those advantages so necessary both in theory and 
practice. 

We hope that the judicious teacher, who has his pupil's 
interest at heart, will carefully direct him to study these short 
rules and methods with the most ardent attention, and that 
neither prejudice nor long contracted habits will prevent him 
from at once introducing a system that will be creditable to 
himself and beneficial to the youth committed to his care, 
which he must see, wiQ assist the pupil in his ordinary con- 
cerns in after life, and give him a taste in the meantime for 
proficiency in nmnbers, which nothing but such brevity of 
operation could produce. 

Teachers will find this work of the greatest importance to 
themselves and scholars. The number of examples suited to 
all ranks and professions, with the shortest methods possible of 
solution, and the whole deduced from rational principles, will 
leave nothing wanting for their use and information. 

Foreign exchanges by the chain rule are copiously given 
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at the end of the work, which will be found of great utility to 
merchants and traders who reside in seaport towns, and who 
transact business with foreign nations. The appendix on deci- 
mals, with the ^ew tables, showing the integral quantity in 
decimals, money, weights, and measures, will also be found 
interesting. No business man ought to be without a knowledge 
of computing by this useM and expeditious method ; and it is 
to be hoped many will avail themselves of the system we lay 
down. In &ct, neither labour nor expense has been spared to 
render the work worthy of the highest patronage royalty could 
bestow, with which it was honoured on its first appearance ;' nor 
has anything been omitted to promote the accession of the present 
edition into every counting-house, office, and school in the united 
kingdom. The author, therefore, presumes on the continued 
support of an enlightened public ; and if nothing accrue but the 
diffusion of his plan of ready calculations throughout the rising 
generation, he rests quite satisfied his readers mil benefit by it» 
and he will have attained his object. 

THE AUTHOR. 
Manchester^ 1856. 



INTUITIVE CALCULATIONS. 



DEFINITIONS. 



1. — Calculation is a method wluch teaches how to apply the 
relation of numbers one to another, and by them deduce pre- 
cepts of computation relative to the affiors of the busy part of 
mankind. And, in reality, there are but two primary operations, 
from which the rest are all branches, viz., — ^Addition and 
Subtraction, as will be clearly demonstrated. Multiplication is 
but a contracted method of Addition, and Division a contracted 
mode of Subtraction. 

2. — ^The most part of the objects of our knowledge may be 
said as being capable of augmentation and diminution ; and our 
ideas of things, as &r as they have that tendency, are what we 
call quantity, by which word may be comprehended whatever 
can be properly said to have parts. Under this definition we 
may class extension, weight, motion, time, &c. The one being 
taken, greater or less, heavier or lighter, swifter or slower, in 
proportion to one another of the same kind; and, since the 
primary property of quantity is the being capable of more or 
less, quantities may be added to, subtracted from, or multiplied 
by one another, and consequently divided into the parts they 
contain. 

3. — Unity is a quantity, which is determined in order to be 
represented, or to be divided into parts : in the first case it is 
called integral, in the second, fractional : as a bushel of oats, or 
6 bushels &c. ; a ^ of a bushel ; an ^, &c. Here the two integrals 
are separated by 1 and 6, and the two fractions by J and |. 

4. — ^Number is many composed of imits. 

5. — A number is said to measure another, when the lesser 
being taken a ntmber of times, is exactly equal to the greater, 
as 8 measureth 24, because 3 times 8 make 24. Unity measmreth 
all numbers. 

6. — One number is a multiple of toother, when the less mea- 
sureth the greater, or when the greater containeth the less a 
number of times exactly. 

7. — ^An aliquot part of a number is that which measureth the 
said number without a remainder. The number 2 is an aliquot 
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part of 10, being taken 5 times ; but 3 is an aliquant part of 10, 
because it does not measure 10 without a remainder. Therefore 
any number that measures another number without a remainder, 
is called an aliquot number; and any number that does not 
exactly measure another number, is called an aliquant number. 

8. — ^Numbers consist of digits, articles, compounds, whole, 
broken, mixed, &c. 

9. — ^Numbers are equal, imequal, even, odd, evenly even, 
evenly odd, oddly odd, composite, plain, solid, perfect, harmonic, 
square, cube, &c., &c. 

10. — Equal numbers are such as contain an equal number of 
units. 

11. — Unequal numbers are those whose number of units differ. 

12. — ^An even number is that which may be divided into two 
equal parts. 

13. — ^An odd number is that which cannot be divided into two 
equal parts. 

14. — ^A number evenly even, is that which an even number 
measureth by an even number : such is 24, which is the even 
number 6 measured by the even number 4. 

15. — ^A number evenly odd, is that which an even number 
measureth by an odd number : such is 12, when the even number 
4 measures Dy the odd number 3. 

16. — ^A number oddly odd, is that which an odd number 
measureth by an odd number : such is 21, which an odd number 
7 measureth by an odd number 3. 

17. — ^A composite number is that which some certain number 
besides an unit measureth, and consequently hath several aliquot 
parts : such as 4, 6, 8, 10, 12, 14, 16, and infinite others. 

18. — Plain numbers are such as are made of the multiplication 
of two, as 6x2 are 12. 

19. — ^A solid number is that which is produced from the mul- 
tiplication of three numbers ; and the numbers that multiply one 
another are called the sides of the solid number ; consequently 
every solid number is composite. 24 is a solid jiumber, because 
it is made by the multiplication of three numbers, 2, 3, and 4 ; 
for 2 X 3=6, and 6 X 4=24. 

20. — Perfect numbers are such, whose aliquot parts added 
together are equal* to themselves : as 6, whose parts are 3, 

* If a series of numbers continually proportionate from unity in a dupli- 
cate ratio be continued until their sum be a prime number, the sum being 
multiplied into the greatest term, shall produce a perfect number. Hence, 
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2, 1=6. The second perfect number is 28 ; for all the aliquot 
parts thereof are 1, 2, 4, 7, 14, which added together make 28. 

21. — ^Harmonic numbers are such, that the aliquot parts of the 
one collected are equal to those c^ the other. 

22. — ^A square number is that which is made by the multipli- 
cation of two equal numbers ; or by the multiplication of any 
number by itself, which is called a square root. The first square 
in whole numbers is 4, which is made by multiplying 2 into 
itself; the second is 9, which is found by 3x3 and so on to 
infinity. 

23. — ^A cube number is that which is made by the multipli- 
cation of three equal numbers ; the number itself is called a 
cube root. The first cube except 1 is 8, which is found by the 
multiplication of 2 thrice taken: 2x2=4 and 4x2=8. The 
second is 27, which is made by the multiplication of 3 taken 
thrice, as 3x3=9 and 9x3=27. 

24. — In nmnbers, the ratio or proportion is the mutual 
habitude of two numbers to one another, and is twofold, either 
in respect of quantity or quality. In respect of quantily, it is 
considered between two numbers ; the first called the antecedent, 
the second the consequent, and is equal, as 3 to 8, or unequal, as 
the greater to the less, 6 to 4, or the less to the greater, 4 to 6. 

In respect of quantity, which produce a similitude of reasons 
called proportion, it is considered between more than two 
numbers ; for though the reason of two numbers may be had as 
before, yet a similitude of reasons cannot be found, unless the 
numbers be more than two, and is threefold. First, in respect 
of their difiSBrence ; second, of their quote ; third, in respect of 
both. 

Of the first, ariseth Arithmetical proportion ; of the second, 
Geometrical proportion ; of the third. Harmonica! proportion. 

A Theorem is a proposition whose truth is to be demonstrated. 

A Problem is a proposition of something to be done or dis- 
covered. 

A Lemma is a Theorem, instructive to some subsequent pro- 
position, to shorten the proof or practice of it. 

by the above, may be found all the perfect numbers ; because the sums 
of 1 and 2 are 3, a prime number, 3x2»6, the first perfect number, 
whose aliquot parts are 1, 2, and 3 ; and because the sums of 1, 2, and 4$, are 
7, a prime number, 7 multiplied by the greatest aliquot part 4, make 28, 
the second perfect number, whose idiquot parts are 1, 2, 7, and 14. Again, 
the sums oi 1, 2, 4, 8, and 16, are 31, a prime number » 81 x 16 » 496, the 
third perfect nnmber. The aliquot part of the next are 1, 2, 4, 8, 16, 81, 62, 
124, 248. 
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AXIOMS. 



A Corollary is a proposition gained by one whose truth is - 
evident from the truth or demonstration of another. 

A Demonstration is an infallible proof of the truth or fidsity 
of propositions. 



AXIOMS. 

1. — ^Those things which are equal to the same thing are equal 
to one another. 

2. — If equals be added to equals, the whole shall be equal. 

3. — If equals be taken from equals, the remainder wiU be equal. 

4. — If equals be multiplied by equals, the product shall be equal. 

5. — ^The whole is equal to all its parts. 

A Postulate is something granted on which to found a proof. 

An Axiom is a proposition whose truth is self-evident. 
. A Proposition is whatever is affixed or proposed, either as 
matter of assent, practice, or speculation. 

Propositions are divided into Theorems, Problems, Lemmas, 
and Corollaries. 

Numeration is the first principal part of Computation, and 
teaches how to read, write, value, or express any number of 
figures, and consists of two parts. 

1. — ^The due order of setting down figures. 

2. — ^The value of each figure in its proper place. 

NOTATION AND NUHEBATION TABLB8 

are the first parts of Arithmetic, and shows how to note down, emmerate, 
and read the value of numbers. 



l8t.— UnitB* 

2nd.—Tens 

8rd. — HundredB 

4th.— ThouBandB 

6th.— Tens of Thousands 

6th. — Hundreds of Thousands ... 

7th.— Millions 

8th.— Tens of Millions 

9th. — Hundreds of Millions 

lOth. — ^Thousands of Millions 

11th.— Tens of Thousands of Millions 
12th.— Hundreds of Thousands of MiUi< 









04 


03 






•eo 


eo 


eo 


eo 


eo 




. . 


•"* 


'^ 


'^ 


•<? 




• • 




'•\0 


••CO 


to 

CD 
••!> 

-00 
"Oi 

••fH 
••N 



i 



* The first period is called Units, the second Millions, the third Billions, the fourth 
Trillions, the fifth Quadrillions, &c., and so on to Quintillions, Sextillions, Septillions, 
Octillions, &c.; and when the pupil can read one period well, he may read any length 
of figures whateyer. 



NOTATION AND NUKEBATION TABLES. 
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ISth.— BillionSy or TVn ili oT^p of MillionB. . . 

14tlL— Tens of Billions 

15th. — Hundreds of BiUions 

16th.--Thou8and8 of Billions ... ' 

17th.— Tens of Thousands of Billions ... 
18th.— Hundreds of Thousands of BiUions 

19th.— Trillions 

20th.— Tens of Trillions 

21st.~Hundreds of Trillions 

22nd.— Thousands of Trillions 

23rd.— Tens of Thousands of Trillions ... 
24th.— Hundreds of Thousands of Trillions 
25th. — Quadrillions 



•to 

•00 



•io 
•t» 



I. ... 

n. ... 
ni. 

IV.... 

V. ... 

VI.... 

vn. 
vm. 

IX... 

X. ... 

XL... 



One 
Two 

Three 

Four 

Piye 

Six 

Seven 

Eight 

Nine 

Ten 

Eleven 



KOTATIOir B7 LBTTEB8. 

xn.... 
xin. 

XIV. 

XV. ... 

XVI. 

XVII. 

XVIII. 

XIX.... 

XX. ... 

XL. ... 



... Twelve 

... Thirteen 

... Fourteen 

... Fifteen 

... Sixteen 

... Seventeen 

... Eighteen 

... Nineteen 

... Twenty 

... Thirty 

... Forty 



L. Fifty 
0. One Hundred 
D. Five Hundred 
DC Six Hundred 
M. "One Thousand 
"vT Five Thousand 
"xT Ten Thousand 
jT Fifty Thousand 
c. One Hundred ISi. 
D. Five Hundred Th. 
M. One Million 



ADDITION. 



Addition of whole numbers is the second essential point of 
computation, and teaches of seyeral numbers of the same deno- 
mination to make one total, called their sum. 

Bttub. — Set down all the numbers to be added, write no figure in the same 
column that ia not of the same value or place, then draw a line 
under them. 

2. — Begin at units place, add up that column, and find how many tens 
are contained therein. 

3. — Set down what remains above the tens, or, if nothing remain, write 
down a cipher, and carry* as many ones to the next colunm as there were 
tens in this. 

4. — ^Proceed with the second column in like manner, and so on till all 
be finished. 



* Reason for carrying one for every ten.— BeoAUBe ten units in the first column 
towards the right hand make an unit in the next row towards the left; therefore the 
reason for caiiTing one for every ten is evident ; and the method of placing the figures 
is no less true, because any other arrangement of them would alter their value. 
This rule is founded on the known axiom "the whole is equal to all its parts.*' 
(Axiom 5.) 



28 ADDITION. 

EX&MFLB8. 

X.— 3 5 4 7 8 6 7 2.-4 8 6 4 7 6 3 



5466482 5686542 

4674834 6576488 

6752342 2342865 

4837656 3798752 



25279131 Sum. 23259405 Sam. 



21731264 18404642 



25279131 Proof: 28259405 Proof.* 



-4768348 4.-5 876439 

7358634 8367648 

6785473 9876476 

8642347 5763764 

5364824 9876378 

3786436 6463764 

8675387 5376478 

7537642 8237642 

8976432 3786423 



61895523 Sum. 68625007 Sum. 



A NEW AND EXPEDITIOUS METHOD FOB XEA0HEB8 IN LABGE SCHOOLS. 

In putting down the question, arrange it so that every two 
figures in units place make ten, and every two figures after to 
the left, nine. The key line may be put at top, bottom, or 
middle of the question ; which line will be the sum required. 

BXAHFUiS. 

5.-5 4 7 6 5 3 8 6.-6 7 8 6 4 7 5 

4523462 3213525 

3754634 5378654 

6245366 4 6 21346 

5864783 6834278 K. L 

4135217 5763421 

3483762 4236579 

6516238 3423456 

2123446 £. L. 6576544 



42123446 Sum. 46834278 Sum. 



* Fir$t Method Proo/.—DTdm a line at top, and suppose the head line cat off; add 
aU the rest together, and set their earn under the number to be proved ; add the last 
line to the upper one, and if the sum be the same as that found by the first addition, 
the work is right. Second JfetAod.— Key linejproyes itself. 
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-4 1 2 5 6 8 4 K. L. 8.-7 4 5 8 3 4 2 

5786548 2641658 

4213457 6786423 

6845241 8213577 

3654759 5625483 

4786642 4874517 

5213458 3843478 

6378645 6156522 

3621355 5100003 X. L. 



44126684 Sum. 45100003 Sum. 



9.-6 7 3 4 7 6 5 10.— 7 8 6 4 3 7 8 

3265235 2135622 

8901794 £. L. 6487864 

4786476 3562136 

5213524 5878642 

7964352 4621358 

2035648 8117999 K. L. 

4764357 8645376 

5235643 1354624 



48901794 43117999 



N.B. — K. L. denotes Key Line or Sum. 

Note. — The forgoing plan maj be used with great adTsntage in large 
schoolB. Enough has beien said to render it explanatoiy to any ci^Moity. 

VSS AJSTD AFFIICATIOir. 

1. — ^A merchant on settling his accounts, finds he owes A. £60, B. £150, 
C £240, and to D. £100 ; I require to know how much he owes in all P— . 
Ana. £560. 

2.— A merchant is indebted to A. £4600, to B. £370, to 0. £6000, to B. 
£1267, to E. £7640, to F. £.60 ; what sum did he owe in all ?— Ans Jgl9937. 

3. — ^A man bom in the year 1853, when will he be 60 years old? — 
Ans. 1913. 

4.— A merchant receiTes the following sums : £200, £817, £315, £10, 
£172, £518, and £9; what is the whole sum?— -Ans. £1586. 

5. — ^What is the weight of seren casks of merchandise, viz : — ^No. 1, 
weighing 960fi)s ; No. 2, 725 9>s ; No. 3, 830&S; No. 4, 798 fts; No. 5, 
697 9)s ; No. 6, 6699)s ; and No. 7, 987 fts ?— Ans. 5666 fi>s. 

6. — A. borrowed from B. a sum of money, and paid in part, £302, and 
the remainder is £30 ; what sum did A. borrow ? — Ans. £832. 

7. — At the Custom House, Liverpool, on the 1st of Mayy were entered 
)L200fi>softea; on the 16th, 1479 9>s ; on the day following, 1941 fts ; the 
piame day, 6195 fi)s. ; on the four last days of the same montii, 1286 fts. 
teach dvf ; how many fi>s«were watered during the month ? — ^Ans. 15759 9)b. 
< 8.— Lord Baglan took out to the East 4000 foot soldiers, 4006 
'cavalry, 8093 light infantry, 1224 gunners, 1400 pioneers, and 200 miner^ ; 
j^quiied the number of the whole army ?— Ans. 18928 men. 



30 STTBTBAGTION. 

9. — In the year 1854, the value of goods exported firom Manchester to 
America vas £59678; to China, £109900; to Australia, £178731; to 
India, £667101; to St. John's, £1602924; and to Spain, £1811268: 
required the amount. — ^Ans. £4429602. 

QUERIES.— Wbttt IB Addition? Why do yoa carry 1 for every 10? How do yoa 
proTo Addition ? How do yoa manage by the new method 1 



SIMPLE SUBTRACTION. 

Subtraction is the taking a less number from a greater. The 
remainder is the difference. 

Bulb. — Write down the figures, units under units, tens under tons, &c. ; 
place the less under the greater ; hegin at the unit's place, and take 
the difference between it and the figure above, which write down for 
the remainder. If the figure below be greater than the figure above, 
add ten,* and then subtract; carry one for every ten so added 
throughout. 

Method qf Proof.— ^dd the remainder to the leaser number, and if both are equal to 
the greater, the work is right. 



1.— From 4763 
Take 8584 


2.-8765 
1234 


EXAKFmS. 

3.— 7812 
5843 


4.-9782 
5476 


6.-4764238 
4598758 


Bem. 1179 




Proof 4763 





USE AND AFFUOATION. 

1. — Suppose A. was bom in the year 1824, and B. in the year 1853 
what is the difference of their ages P — ^Ans. 29 years. 

2. — ^There are two numbers, &e greater is 1795, and the difference 1695 
what is the lesser nimiber ? — Ans. 100. 

3.— Bought 14 c^t. of tobacco for £15400, and sold 8 cwt. for £8800 
how many cwt. have I on hand, and what sum do I want to miQre first 
cost P— Ans. 6 cwt. and £6600 deficiency. 

4. — ^In 5 bags were different sums of money, amounting to £1000. In 
the first £100, in the second £314, in the third £143, and in the fourth 
£209 ; what did the fifth contain ?— Ans. £234. 

5.— John Heniy Quinn, Esq., of Dromore House, had an estate worth 
£1600 a year ; he paid land tax £150, and quit rent £65 ; what was his 
estate worth per annum P — Ans. £1385. 

QUERIES— What is Subtraction? How must the numbers be placed? How do 
you prove Subtraction ? 

EecMon.— The ten which is added by the rule is the value of an unit in the next 
place, by the nature of Notation; the one which is added to the next place of the 
lesser number, diminishes the correspondent place of the greater ; so that it is only 
taking from one and adding so much to another, which never changes the total. 



MTTLTIPXICATION. 



31 





(1.)- 


MULTIPLICATIOir AND DIVIfllON TABLES, KEWLT OOMBimBD. 
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36 
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72 
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4 


2 


6 


2 


8 


2 


10 


2 


12 


2 


14 


18 
27 


2 
3 


20 
30 


2 
3 


22 
33 


2 
"3 


3 


6 


3 


9 


3 


12 


3 


15 


3 


18 


3 


21 


3 


24 


3 


4. 


8 


4 


12 


4 


16 


4 


20 


4 


24 


4 


28 


4 


32 


4 


36 


4 


40 
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60 
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5 


44 


4 


5 


10 


5 


15 


5 


20 


5 
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30 
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35 
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40 


5 


45 


5 


55 


5 


6 


12 


6 


18 


6 


24 


6 
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48 


6 


54 


6 


6 


66 


6 
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10 
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11 


33 
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11 
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11 
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84 


12 


96 


12 
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12 
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X 

M 
00 


•1- 

CO 


X 


•1- 


X 

Si 


•1- 


X 

M 


•1- 


X 

5 


•1- 


X 


•1- 


X 


•1- 


X 


•1- 


2 


26 


2 


28 


2 


30 


2 


32 


2 


34 


2 


36 


2 


38 


2 


40 


3 


39 


3 


42 


3 


45 


3 


48 


3 


51 


3 


64 


8 


57 


3 


60 


4 


52 


4 


56 


4 


60 


4 


64 


4 


68 


4 


72 


4 


76 


4 


80 


5 


65 


5 


70 


5 


75 


5 


80 


5 
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5 
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5 
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6 
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90 
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6 
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6 
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6 
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7 


91 
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8 
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9 
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9 


171 


9 


180 


10 


130 


10 


140 


10 


160 


10 
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10 
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10 
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10 
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11 
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11 
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11 
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11 
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11 
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11 
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11 
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11 
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12 
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12 
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12 
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12 
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12 
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12 
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12 
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12 
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13 
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13 
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13 
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13 
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13 
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13 
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13 


247 


13 
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14 
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14 
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14 
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14 


224 


14 


238 


14 
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14 
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14 


280 


15 


195 


15 
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15 


225 


15 


240 


15 
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15 
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15 
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15 


300 


16 
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16 
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16 
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16 
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16 
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16 


288 


16 


304 


16 
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17 
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1^ 
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17 
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20 
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20 
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SIMPLE MULTIPLICATION. 

MUI.TIFI.ICATION is a contracted method of addition, or repeat- 
ing a ^yen quantity as often as required. The number to be 
mmtipHed, is called the multiplicand ; the number we multiply- 
by, the multiplier ; the numb^ found, the product. 

BuuE. — ^Plaoe the multiplier under the moltiplioand, unite under unite, and 
tens under tens ; draw a line, and multiply erery figure in the multi- 
plicand by each figure in the multiplier, observing to cany for the 
tens : add all into one sum for the produot. The recuan for placing 
the figures as directed is evident from the nature of numeration. 

The true proqf i» by diviHath-the pretumptive proqf is bu^ peeuUar prooerty of the 
number 9, which toe aulfjoin hereqfter,— Add all the digits of the mnltiplioand, rejecting 
the nines, which place to the left hand of the cross; do in like manner with the 
multiplier, placing the excess of nines to the right hand of the cross. Multiply 
these two sums, setting the excess of nines at the top of the cross ; then cast out 
the nines in the product; and if the excess of nines be equal to the excess in the 
multiplicand and multiplier, the work is right. 

CASE 1. 
When the muUipUer it amffigwteftom 2 to 12, proceed thus .— 

EXAJCPLBS. 

1.— Multiply 34678946 by 2. 2.— Multiply 67866431 by 7. 



69857892 Ans. 475058017 Aus. 



3.— Multiply 374828756432 by 3.— Ans. 1122986269296. 
4.— Multiply 5806342748 by 4.— Ans. 23225870992. 
5.— Multiply 8436674 by 5.-.,Ans. 42178370. 
6.— Multiply 274567546 by 6.— Ans. 1447405276. 
7.— Multiply 54328432 by 8.— Ans. 434627456. 
8.— Multiply 8643597 by 9.— Ans. 77792373. 
9.-.Multiply 79865342 by 11.— Ans. 878618762. 

OABE 2. 
JFhen the wultipUer it a composite nmtber: — 
BiTLB. — Multiply by the component parts. For example : — 

1.— Multiply 376 by 21. 2.— Multiply 98765432 by 32. 

3 4 



1128 395061728 

7 8 



7896 Ans. 3160493824 



3.— Multiply 9378964 by 42.— Ans. 393916488. 
4.— Multiply 87698746 by 54.— Ans. 4735732230. 
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CASE 3. 

If your multiplier be bettveen 10 and 20. 

Bulb. — Multiply each figure in the multiplioaQd by the units of the multi- 
plier, adoing to each product its own back figure, and to the last figure 
add the tens, if any. 

EXAMPLES. 

5.— Multiply 885 6.-679 7.-4873 8.-6958 9.-7956 10.— 7685 

by 13 16 18 17 15 19 

Ans. 5005 10864 87714 118286 119340 146015 



If the muUipUer be between 20 and 30. 

Rule. — Multiply as above, and take the back figure double ; add the tens 
to the last figure doubled. 

EXAMPLES. 

1.— MuL 798 2.-567 3.-395 4.-395 5.-487 6.-6784 7.— 123 

b y 22 23 23 27 27 28 29 

Ans. 17656 13041 9085 * i5665 13149 189952 3567 

CASE 4. 

To fnMpUf by 111, 112, 113, and to 119. 

BuLE. — Multiply as before; add to the product the two figures which 
stand next on the right hand, and to the last two figures add 
separately what you carry. 

EXAMPLES. 

l.-Mul. 2183 2.-4296 3.-5589 4.-6273 5.— 7182 6.— 83716 
b y 111 112 lia ll4 115 116 

Ans. 2^313 481152 631557 715122 825930 9711056 



CASE 5. 

To multiply by any nuntber of nines. 

BuLE. — Add-vs many ciphers to the right hand of the multipUcand as there 
are nines in the multiplier, and n*om the result subtract the multipli- 
cand, and the remainder will be the product. 

x:(AMPLBS. 
1.— Multiply 2368 by 999. 2.— Multiply 37568 by 

2368000 37568000000 

2368 3756 8 

Ans. 2365632 Ans. 87567962432 



34 



MULTIPLICATION. 



CASE 6. 

To multiply any number of figures without the aid of intermediate Une$, 

BuLE. — ^Multiply the nnito of the multiplicand by the units of the multi- 
plier ; set down the units of the product and canry the tens : next, 
multiply the tens in the multiplicand by the units of the multiplier, 
to wluch add the product of the units of the multiplicand, multiplied 
by the tens in the multiplier, and the tens carried ; then multiply the 
hundreds in the multiplicand by the units of the multiplier, adding 
the product of the tens in the multiplicand, multiplied by the tens 
in the mtdtiplier, and the units in the multiplicand oy the hundreds 
in the multiplier, and so on till you have multiplied by every figure 
in the multiplier. 



l.^MulUply 4765483 
by 879 

Ans. 1806118067 

4.— Multiply 76543208 
by 4073 

Ans. 311760486184 



2.-9876647 
5678 

56079033866 



3.-6837664 ^^^r- 
3765 \ 6/ 

2X3 



21978767310 



7— Multiply 76547861 
by 86798 

Ans. 2740260328078 



5.— 61037047 
' 36105 

2203742581936 

8.— 64013706 
60917 

2760216868402 



6.-^84019073 
70906 

5957466390138 

9.-86785432 
70169 

6089646978008 



QUERIES.— What is Simple Mnltiplication ? How many given nnmbers has it? 
What are they called? How are they to be placed in order to be multiplied? What 
is the answer in Moltipiication called? What is a composite number? How do yon 
multiply by a composite number ? When yoa have ciphers intermixed* how do you 
manage them ? When to the right hand of multiplicand or multiplier, what should 
you do with them ? How is MnltipUoation proved? Repeat the role for multiplying 
Dy any number of figures without intermediate lines. 



SIMPLE DIVISION. 

CASE 1. 
Division is the finding how often one number is contained in 
another. The number to be divided is called the dividend ; the 
number you divide by, the divisor; the number found, the 
quotient. 

RiTLB.— Set down your dividend, to the left of which place yonr divisor 
with a parenthesis between them, and the sign -^ before ; find how 
often the divisor is contained in the next figure or figures of the 
dividend. Multiply the divisor by the quotient, subtract the result 
and carry the remainder to the next dividend, and thus proceed. 



DIVISION. 
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Method qf iVoq/l— Multiply the qnotieiit by the divisor, adding in the remainder; 
the prodact will be equal to the dividend if the work be right. 



1. 

Divide 76438646 by 2. 
Ads. 38219323 


EXAMPLES. 

2. 
93765438 by 3. 

-3) 

31255146 


3. 

67432679 by 4. 

-^4) 

16858169 - 3 rem. 


4. 
Diyide 87654327 by 5. 

^5) 

Ans. 17530865 - 2 rem 


5. 

78647859 by 6. 

+6) 

13107976 - 3 rem 

8. 
97654378 by 9. 
-f9) 


6. 
98734210 by 7. 

-J-7) 

14104887 - 1 rem. 


7. 

f. Divide 87652398 by 8. 

^8) 

Ans. 


9. 

540132765 by 10. 
,10) 



CASE 2.— Long Divmiok. 

An original plan, more concise than either the French, Germany or Italian 
methods i it may he acquired in a few hours. The operation combines an 
expansion of mind, toith a quickness qf perception, that mil tend to make 
easy ihis once tedious and difficult rule, 

Bu£B. — ^Write down your dividend to the left of your divisor with sign -?- 
before it; separate the dividend and divisor as before; draw a 
horizontal line at a proper distance ; find how often the first figure of 
the divisor is oontfloned in the first figure or two of the dividend ; 
write under the horizontal line as often as it will go ; multiply the 
divisor by the quotient figure ; subtract the result mentally firom the 
dividend, casting out the multiplied figures : then, set the remainder 
in a perpendicular line, to read up with the next figures of the 
dividend, and so proceed tiU all be done. 



EXAMPLES. 



10. 



4-14) 78 



Quot. 5|6181973 ^^rem 



rl7) 28 



11. 

9 

8 



54 



ot. 13992326 vV rem. 



-^18) 39 



Quot. 



12. 

6;4 

74 
111 



18. 



89 



-j-19) 43 



l^frem. 



Quot. 



9 
3 
1 

57^ rem. 



D 3 



36 



DIVISION. 



14. 



-f.21) 56 



Quot. 



-r28) 31 



864 

1 



70 



40 



$ -^26) 686 
...6 



96ff rem. 



16. 



Quot. 



9f f rem. 



18. 



-r-38) 4789)6648129 



Quot. 



rem. 



20. 
7866478697 



Quot. 



22. 



4-75) 86917 



Quot. 



86 



48691 



4-94)1066 



24. 
7869 



84 



Quot. _J rem. 

26. 



4-234)786 



786 



Quot. [ 



48664 



Quot. 2 



15. 

^.'^ 
53 

112 



6:6 



90 



2^^ rem. 



4-32) 47)6 
5 
1 

1 



Quot. 



17. 

87646 
.,79;2 



90 6 86 



Oflrem. 



19. 



4-46) 78164623478 



Quot. 



21. 
f-68) 98766478168 



Quot. 



28. 

4-84) 78|6 6|478 



Quot. 



67 



26. 
r-98)146|6)7864748 



Quot. 



27. 



r346) 786 
Quot. 



9 


81 


)8 


6 


4p 


57 
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28. 
-^2465)786976543278 



Quot. 



-T-578)615434837|69 58 



Quot. 



30. 31. 

-7-9876)5864789016 57 9 -f-24786)786647 8 6976 89 



Quot. 



Quot. 



^10765)8765487 



Quot. 



54 



689 



-27654)98765 78645976 



Quot. 



QUERIES.— What is Simple DiyisioD ? How many given numbers hath it? What 
do you oall the number you divide by? What term do you give the number to be 
divided? What is the result called? Can you divide by composite numbers? How 
do you prove Division ? Repeat the rule for the new method. 



REDUCTION 



OF COINS, WEIGHTS, AND MEASUBES. 

Reduction is twofold, viz., — descending and ascending. First, 
all great names are brought into small ones by midtiplying with 
so many of the lesser as make one of the greater; second, all 
smaU names are brought into greater by diyidii^ with so many 
of the less as make one of the greater. 

To perform by multiplication, reduce the greatest denomina- 
tion to the next less, adding in the less ; reduce this sum to the 
next lower name, adding the numbers belonging thereto, and so 
proceed till the lowest. 

To perform by tJivision is the converse of that by multiplica- 
tion : divide the lowest denomination by so many of these as 
make one of the greater, and so on till the highest. 
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PBNOB, SHILLHrOS, ASD TOJTVJ) TjLBLBS OOHBIKED. 



D. 


£ 0. D. 


D. 


£ 8. 


D. 


s. 


£ S. D.I 


12 are 1 


2000 arc 


8 6 


8 


20 are 1 0| 


20 . 


..018 


2160 ... 


9 





30 . 


1 10 


24 . 


..020 


2400 ... 


10 





40 . 


.. 2 


30 . 


..026 


2500 ... 


10 8 


4 


50 . 


.. 2 10 


36 . 


..030 


2640 ... 


11 





60 . 


..300 


40 . 


.034 


2880 .. 


12 





70 . 


3 10 


48 . 


.040 


3000 ... 


12 10 





80 . 


..400 


60 . 


.042 


3120 ... 


13 





90 . 


4 10 


60 . 


.050 


3360 ... 


14 





100 . 


..500 


70 . 


.. 5 10 


3500 ... 


14 11 


8 


110 . 


6 10 


72 . 


.060 


3600 ... 


15 





120 . 


..600 


80 . 


.068 


3840 ... 


16 





180 . 


.. 6 10 


84 . 


.070 


4000 ... 


16 13 


4 


140 . 


..700 


90 . 


.076 


4500 ... 


18 18 


4 


150 . 


7 10 


96 . 


.080 


5000 ... 


20 16 


8 


160 . 


..800 


100 . 


.084 


5500 ... 


22 18 


4 


170 . 


8 10 


108 . 


.090. 


6000 ... 


25 





180 . 


9 


110 . 


.092 


6500 ... 


27 1 


8 


190 . 


9 10 


120 . 


. 10 


7000 ... 


29 3 


4 


200 . 


,. 10 


130 . 


. 10 10 


7600 ... 


31 6 





210 . 


.. 10 10 


132 . 


. 11 


8000 ... 


33 6 


8 


220 . 


.. 11 


140 . 


. 11 8 


8500 ... 


36 8 


4 


230 . 


.. 11 10 


144 . 


. 12 


9000 ... 


37 10 





240 . 


.. 12 


150 . 


. 12 6 


9500 ... 


39 11 


8 


250 , 


.. 12 10 


156 . 


. 13 


10000 ... 


41 13 


4 


260 . 


.. 13 


160 . 


. 13 4 


11000 ... 


46 16 


8 


270 . 


.. 13 10 


168 . 


. 14 


12000 ... 


50 





280 . 


.. 14 


170 . 


. 14 2 


13000 ... 


64 13 


4 


290 . 


.. 14 10 


200 . 


. 16 8 


14000 ... 


68 6 


8 


300 . 


.. 15 


240 . 


.10 


15000 ... 


62 10 





400 . 


.. 20 


300 . 


.15 


16000 ... 


66 13 


4 


500 . 


.. 25 


400 . 


. 1 13 4 


17000 ... 


70 16 


8 


600 . 


.. 30 


480 . 


.200 


18000 ... 


75 





700 . 


.. 35 


500 . 


.218 


19000 ... 


79 3 


4 


800 . 


.. 40 


600 . 


. 2 10 


20000 ... 


83 6 


8 


900 . 


.. 45 


700 . 


. 2 18 4 


21000 ... 


87 10 





1000 . 


.. 50 


720 . 


.300 


30000 ... 


125 





2000 . 


.. 100 


800 . 


.368 


40000 ... 


166 13 


4 


3000 . 


.. 150 


900 . 


. 3 15 


50000 ... 


208 6 


8 


4000 . 


.. 200 


960 . 


.400 


60000 ... 


250 





5000 . 


.. 250 


1000 . 


.434 


70000 ... 


291 13 


4 


6000 . 


.. 300 


1200 . 


.500 


80000 ... 


833 6 


8 


7000 . 


.. 350 


1440 . 


.600 


90000 ... 


375 





8000 . 


.. 400 


1500 . 


.660 


100000 ... 


416 13 


4 


9000 . 


.. 450 


1680 . 


.700 


200000 ... 


833 6 


8 


lOOOO . 


.. 500 


1920 . 


.800 


240000 ... 


1000 





12000 . 


.. 600 
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Note. — In the early agee of oommeroe there was no occasion for compu- 
tation ; one commodity was bartered for another. As dyilication advanced, 
improvements were made, and something was added to the conveniences of 
trade. To remove the difficulty, gold and silver, being the most precious 
metals, were universally adopted : but as the expense in the working of gold 
was much greater than the charge for working silver, the higher value was 
justly ascribed to the former. It was then found necessary to fix a propor- 
tion between these metals ; and hence, one ounce of gold was considered 
worth about fifteen ounces of silver : however, it was soon found necessary 
to impress coins with a mark of distinction, expressing the value each 
piece contained. The pound troy was selected as the stuidard to regulate 
the money of this realm. Two centuries before the conquest, Osbright, 
then king of England, had one ounce troy of silver divided into twenty 
pieces, Med. pence, so that an ounce of silver then was not worth more 
than Is. 8d., which continued until the reign of Henry YII., who valued 
the same at 2s. 6d., and so it remaine d unt il the time of Edward IV., who 
valued the ounce at 3s. 4d. Henry YIII. valued the ounce of silver at 
3s. 9d., which continued to Queen Elizabeth's time; she increased the 
value of the ounce troy to 5s., as it remains to this day. 

OrSNEKLL BuLB. — ^All great names are made less by multiplication. All 
less names are made greater by division. Founds multiplied by 20 
are shillings ; shillings by 12 are pence ; pence by 2 are halfpence ; and 
balance by 2 are farthugs. Earthings divided by 2 are halfpence ; 
halfpence by 2 are pence; pence by 12 are shillings ; and shillings by 
20 are pounds. 



EXAHFLBS. 



l—Beduce £247 to shillings. 
20 

Ans. 4940s. 

2— Beduce 468s. to penoa 
12 

Ads. 5616d. 

3— Beduce 273d. to&rthings. 
4 

Ans. 1092q. 

4i<»Beduce £55 19s. 7d. to pence. 
20 



Ans. 13435d. 



5--Beduce £754 17s. 
things. 20 



9|d. to far- 



15097 
12 

181173 

4 



Ans. 724695q. 



6 — In 7656s. how many pounds ? 
-r 2,0) 765,68. 

Ans. £382 168. 



-In 89594d. how many shilling 
-r 12) 89594d. 

Ans. 7466s. 2d. 
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8— In 345600q. how many ixnmds ? 
-r960)d45600q. 
6. 

6. 



Adb. £360 



9— In 960000q how many pounds ? 
-7- 960) 96Q,000q. 



Ans. £1000 

10— In £478 how many pence ? 
£478 
240 

Ans. 114720d. 



11— In 114720d. how many pounds ? 

^ 240) 114720d. 

72. 

89. 

11. 



Ans. £478 



12— In 748800d. how many pounds ? 
-r240)748800d. 
88. 
24. 



Ans. £3120 



13— In 7876640q how many pounds ? 
^ 960) 7376640q. 
664. 
508. 



Ans. £7684 



New Mule for hringjmg ShUUngs to Pomtdar—'FmA^ take the units and tens 
as so many pounds and shillings ; write down the shillmgs, then multi- 
ply the hundreds mentally by 6, adding in the pounds, and you haye 
the pounds and shillings. 



EXAMPLB. 



In 786&43S. how many pounds and shillings P 
Ans. £39327 3s. 



QUERIES.— What is Bedaotion? What does Bednoiion ascending mean? What 
does Bedaotion descending signify ? How is redaction proved ? How do you bring 
ponnds to farthings? How do you bring farthings to pounds ? How do you bring 
half^nce to poonds? voAvice versa. 



WEIGHTS And measures. 

TBOY WEIGHT. 

Tbot Weight has its name from Troyes, a town in France, in 
the province of Champagne, and department of the Aube, and 
was introduced by William the Conqueror : by it are weighed 
gold, silver, jewels, and liquors. Its denominations are as 
follow :— 
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4 Ghrams make 

6 CaratB, or 24 Qraina 

20 Pennyweights 

12 Ounces 

25 Pounds 

100 Pounds 

20 Hundred Weight 



1 Carat* 

1 Pennyweight. 

1 Ounce. 

1 Pound. 

1 Quarter. 

1 Hundred Weight. 

1 Ton of Gold or Silver. 



WW TABLE 07 TBOY WBI0HT. 



oz. 



12 



6 
4 
3 
2 
2 
1 
1 



















DWTS. 




20 
1 




8 

10 

10 
6 
5 
4 
3 
2 
2 
1 
1 









OBS. 






24 
1 









16 


8 

12 


16 


12 
6 
4 
3 
2 
1 



lb. 



1 

TaTT 



ISO 
YaTr 



oz. 

-J 



12 
1 

A 



DWTS. 



240 
20 

1 
At 



A 
A 



OBS. 



5760 

480 

24 

1 



BULE. — Pounds multiplied hy 12 are ounces ; ounces by 20 are penny- 
weights ; pennyweights hy 24 are grains ; and grains hy 4 are carats ; 
carats divided hy 4 are grains; grains hy 24 are pennyweights ; penny- 
weights hy 20 are ounces $ ounces by 12 are pounds. 

* The standard for gold coin is 22 carats, fine gold, and 2 carats copper; for silver 
11 02., 2 dwts and iSdwts. copper. 
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EXAMPLES. 

1. — In 24 ft troy, how many onnoes, pennyweights, and grains? — Ans. 

288 oz. 6760 dwts. 188240 grs. 
2. — How many pounds troy in 138240 grains ? — Ans. 24 lbs. 
3. — How many pounds troy are in 86960 grains ? — ^Ans. 14 fb. 11 oz. 

1 dwt. 16 grs. 
4. — In 14 ib. 11 oz. 1 dwt. 16 grs. how many grains P— Ans. 86960 gm. 
5.— In 76 ft. 11 oz. 19 dwts. 23 grs. how many grs. P—Ans 437759 grs. 
6. — In 437759 grains how many pounds troy P — ^s. 76 ft. 11 oz. 19 dwts. 

23 grains. 
7.— In 16 ft. oz. 14 dwts. 21 grs., how many grains ?— Ans. 92517 grs. 
8. — In 92517 grains, how many poimds troy ?— . Ans 16 ft. oz. 14 dwts. 

21 grs. 
9. — Sold 8 silver teapots, each weighing 3 ft. 9 oz. 18 dwts. 13 grains ; how 

many grains were in aU ? — Ans. 176360 grs. 
10.— In 176360 grains, how many pounds ?— Ans. 30 ft. 7 oz. 8 dwts, 8 grs. 
11. — What quantity of gold will it require to make twelve ornaments, each 

weighing 1 oz. 18 dwts. 12 grs.? — Ans. 23 oz. 2 dwts. 
12. — ^How many silver tablespoons, each weighing 4 oz. 14 dwts., can be 
made out of 2 ft. 4 oz. 4 dwts. of silver ? — Ans. 6 spoons. 

QUERIES.— How do you bring lbs. troy into grains ? How do you bring grains into 
lbs ? How many grains in a lb. troy? What are the goods usually weighed by troy 
weight? 



AVOIBDTTPOIS WEIGHT* 

Signifies a medium of weight : by it are weighed all goods that 
are subject to waste, as groceries, tallow, pitch, hemp, flax, wool, 
and all kinds of metals, except gold and silver. 



ledrs 1 oz. 

16 oz 1ft. 

14 ft ^ 1 stone 



COMMON WEIGHT. 

2 stone or 21 
4t qrs. 
20cwt 1 ton. 



2 stone or 28 ft 1 qr. 

4 qrs 1 cwt. 



* The corresponding proportion between avoirdupois and troy weight. 

1 lb. Avoirdupois weight = 14 oz. 11 dwts. 16 gr. troy = 7000 gr. 

1 oz. „ „ « 18 dwts. 5i gr. «= 437i gr. 

Idr. „ „ « ldwt.8igr. 

1 lb. Troy = 13 oz. 2.6Bf dr,— Avoirdupois = 210.65+ dr. 

1 oz. Troy « 1 oz. 1.65f dr.— Avoirdupois = 17.55f dr. 
A pound Avoirdupois contains 7000 gr. nearly, and a pound Troy 5760 gr. ; 
consequently they are to each other as 17 to 14 ; or multiply the pounds 
Troy by 144, and divide by 175, and you will have the pounas Avoirdupois. 
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WOOL WEI GHT. 



In some parts of England, 
15 lb. make a stone ; in Ireland, 
161b. to the stone. 

England, 

15 lb 1 stone. 

2 stones or 30 lb. 1 tod. 

8 tods or 240 lb. 1 pack or sack. 



1 lb. ... 

2 doves 
2 stones 
Gitods ... 
2 weys... 

12 sacks 



Otherwise, 



1 dove. 
1 stone. 
1 tod. 
1 wey. 
1 sack. 
1 last. 



CO 

o 

00 

CO 



' 1— I J^ 



' 00 t^ "^ cO 



'^■^i, 



I ^H««|t*H'*'^^pJ^ 



; rH M(««|r»^i(^^HKCP^'j 



i^ 



• ^'KJ^^'l^^fOO I 



-JJ-^Hs-e-^li 



i-« H<3M<*'4«H»«HloD 



-fi^^-^HsWIIllll 



I : : i ; : •: : :.S I : : : :.s : : 

OOOOCNOOOOO 

OOOOC0<MO^<M^O00t-Tj^ CO rH S 2 

OOWtJ-^CNC^Cqr-iOOTSooOOO 
C<1 1-^ 
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CUSTOHABT WSIGHT V8XD DT BUTIKG AND SBLLlNGt THE TOLLOWIKd 
OOHHODinSS : 



A Firkin of Butter is 

A Firkin of Soap 

A Barrel of Soap 

A Barrel of Pot Ashes 

A Barrel of Anchovies 

A Barrel of Figs, from 96 lbs. 

to 2i cwt. 
A Barrel of Candles 



lbs. 

56 

64 

256 

200 

30 



120 



lbs. 

A Barrel of Butter 224 

A Puncheon of Prunes, 10 or 

12 cwt. 
A Fother of Lead, 19 cwt. 2 

qrs., or 2184 

A Stone of Iron or Shot ... 14 

A Gallon of Train on lOi 

A Fagot of Steel 120 



CirSTOMAKY WXIGHT OF GOODS (CDNTINTTBD.) 



»>S. 

5 



A Stone of Glass 

A Quints of Fish in New- 
foundland 100 

A Seam of Glass, 24 stone, or 120 

A Stone of Cheese 16 

A Stone of Meat in London ... 8 
A Stone of Meat in the Country 14 

A Stone of Hemp 82 

A Stone, Horseman' sWeight... 14 

A Chest of Tea 84 

A Load of Meal, Potatoes ... 240 



fi>8. OZ. DB 

A Peck Loaf Weighs ... 17 6 1 

A Half-Peck 8 11 

A Quartern 4 5 8 

.A Peck (or Stone) of 

Flour 14 

A Bushel of Flour ... 56 
A Barrel of American 

Flour 196 

A Pack, or Load of Flour 240 
A Sack, or five Bushels of 

Flour* 280 



SIZES 
or 2 leaves 



4 pagesi 

8 pages, or 4 leaves 
16 pages, or 8 leaves 
24 pages, or 12 leaves 
36 pages, or 18 leaves 

72 words in Common Law 
80 words in Exchequer ... 



OF BOOKS. 

1 sheet ffo. 

1 sheet quarto, or 4to. 

1 sheet octavo, or 8vo. 

1 sheet duodecimo, or 12mo. 

1 sheet eighteens, or 18mo. 

1 sheet. 

1 sheet. 



90 words in Chancery 



PAPEB. 



24 sheets 

20 sheets 

25 sheets 

21^ quires, or 516 sheets 

20 quires, or 472 sheets 

2 reams ... ... ... 

10 reams 

5 dozen parchment 



1 sheet. 



1 quire. 

1 quire, outside. 

1 printer^s quire. 

1 printer's ream. 

•1 ream of paper. 

1 bundle. 

1 ba 

1 roU 



bale. 
roU. 



* In some parts of England, a sack of Flour is 18 stones, or 352 pounds. 
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A COMPXNDIOTTB METHOD OF BEDTJOIKa HrVDBSDS, QUABTXB8, 
AKD FOmiDS, TO FOUIffDB. 

Bttlb. — ^MnltiDly the owls, br 12, md to the product mentally add the fts. 
of the odd weight, which smn is to be so placed under the cwts. that 
the place of hundreds in this may &11 under the units of that : the 
whole added will giye the answer. 



XZAMFLBS. 

13. — 123 owt. 8 qrs. 10 lbs. how many lbs. ? 



cwt. qrs. lbs. lbs. 
123 3 10=94 
1570* 



Ans. 13870 lbs. 



cwt. qrs. lbs. 
Or thus: 123 3 10 
123 
123 
12394 



Ans. 13870 lbs. 



The common method. 

owt. qrs. lbs. 
123 5 10 
4 

496 
28 



14.— In 36 cwt. 1 qr. 13 lbs. how 
many lbs. P-- Ans. 4073 lbs. 

15.— In 75 cwt. 3 qrs. 14 lbs. 
how many lbs. ? 

cwt. qrs. lbs. 
75 3 14 

998 
Ans. 8498 lbs. . 



991 

Ans. 13870 lbs. 

16 In 273 owt. 2 qrs. 19 lbs. 

how many lbs. ?— Ans. 30651 lbs. 

17.— In 13870 lbs. how many 
cwts.? 

lbs. 
-5-112)138,701^ 28)94 10 
63 
24 



Ans. owt. 123 3 qrs. 10 lbs. 



18.— In 264 cwts. 3 qrs. 12 lbs. 11 oz. how many oz. ?— Ans. 474635 oz. 
19.— In 474635 oz. how many cwts. ?— Ans. 264 cwt. 3 qrs. 12 lbs. 11 oz. 
20.— In 189 cwt. 1 qr. 22 lbs. 13 oz. how many oz. P— Ans. 249901 oz. 
21.— In 249901 oz. how many cwts. ?— Ans. 139 owt. 1 qr. 22 lbs. 13 oz. 
22.— In 976 cwt. 3 qrs. 27 lbs. how many lbs. ?— Ans. 109423 lbs. 
23. — Bought 24 bags of flour, each weighing 2 cwt. 2 qrs. 13 lbs., how 

many lbs. in all P— Ans. 7032 lbs. 
24. — In 3 cwt. 2 qrs. 14 lbs. of sugar, how many parcels are there, each 

containing half a pound P — ^Ans. 812 paroelQ. 

QUEBIES.— How do yoa bring lbs. avoirdapois to diaohms? How do yon bring 
draohms into pounds weight? How do yon bring owts., qrs., and lbs to lbs. ? How 
do you bring lbs. tp cwts. ? Tone, cwts., qrs., and lbs. to lbs., and the reyerse ? 



* The new method, 4 figores, exolnsive of thd answer; the common method, 14 
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To hrvtig Short WeigU to Long^ cMd Long WeigU to Short. 
Gekbbaii Bttle. — ^From the short weight in owts., qra., and lbs., take 
the iV of itself, and the remainder ia long weight ; and to the long 
weight in cwts., qnk, and lb8.» add ita iV, and it is short weight of 112 
lbs. to the cwt. 
Beaaon.—S lbs. being the difference— 112 lbs. in one ease, and 120 in 
the other. 8 is the 14th of 112, and the 15th of 120; consequently, the 
15th taken from the short weight, leaves the long weight of 120 lbs.; and 
the 14th added to the long weight, make the short weight of 112 lbs. 

BXAKFLB8. 

25.— In 1S5 cwt. of 112 lbs., how many cwts. of 120 lbs.?— Ans. 126 cwt. 
26.— In 847 cwt. 1 qr. 16 lbs. short weight, how many long weight ? — Ans. 

824 cwt. qr. 26 -A lbs. 
27. — In 45 cwt. 1 qr. 17 lbs. short weight, how many long ? — Ans. 42 cwt. 

1 qr. 14 lbs. 
28. — In 176 cwt. 8 qrs. 19 lbs. long weight, how many short weight ? — Ans. 

189 cwt. 2 qrs. 5 A lbs. 

QUERY.— How do yoa bring long weight to short, and the reverse ? 



0HBMI8TS WEIGHT 



Is the same as troy ; a chemist's lb. is=to a pound troy, and 
contains the same number of oz. and grs.; but instead of dwts. 
the oz. is divided into scruples and drachms : by it chemists and 
apothecaries compound their medicines, but buy by avoirdupois, 
llie denominations are-— grains, scruples, drachms, ounces, and 



20 grains 1 scruple 3 t 8 drachms 1 oonce § 

3 scruples 1 drachm 5 I 12 ounces 1 pound ^ 

BuiiE/or reducing to the lowett^ or bringing to the highest denomination. 

Grs. -^ by 20 ore scruples. 
Scrs. -5- by 3 are drachms. 



Lbs. X by 12 are ounces. 

Oz. X by 8 are drachms. 

Drs. X by 8 are scruples. 

Scrs. X by 20 are grains. 



Drs. -^ by 8 are ounces. 
Oz. -J- by 12 are pounds. 



Note. — ^The same grain, ounce, and pound, as troy weight, only differently 
divided and subdivided. 

APOTHEOABIES' FLUID MEASUBE. 

60 minims* make 1 fluidrachm. 5 

8fluidraohms 1 fluid oimoe. § 

16 fluid ounces 1 pint. 

8 pints 1 gallon. cong. 

* The Edinburgh and Dublin Colleges still retain the term gtttta (drop), instead 
of minim. 
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ABBBEVIATIONS EMPLOYED BY THE PACULTY IN 
PBESCBIFTIOKS, &C. 



R. (for recipe) take 
ss. (for semis) the half 
cocM. (cochleare) a spoonful 



q. 8. (quantum sufficit) a suf- 
ficient quantity, 
cong. (congius) a gallon. 



M. (Manipulus), a handful, or M. (for Mice) mix. 

P. (pugiUiun) as much as can be taken between the two 
forefingers and the thumb. 

The quantities in prescriptions are expressed by small Roman 
numerals; thus, — 



gt. j. (for gutta 1)1 drop. 

1T\. ij. 2 minims or drops. 

TT\. iv. 4 minims. 

TTl xij. 12 minims. 

gr. xxvj. 26 grains. 

9 j. 1 scruple. 

9 ss. half a scruple. 



5 vij. 7 drachms. 
3 iijss. 3^ drachms, 
f 5 ij. 2 fluidrachms. 
5 j. 1 ounce. 
5 ss. haK ounce, 
lb. ijss. 2^ lbs. 
0. iij. 3 pints. 



EXAMPIJiS. 

29. — How many pounds in 4896 soruples ? — Ans. 17 lbs. 

30. — A patient is allowed to take daily 2 drs. 2 scrs. of bark, how long 

will 7 lbs. last him ?— Ans. 252 days. 
31. — ^How many grains are in 231 lbs. 3 oz. 5 grs. ? — Ans. 1332005 grs. 
32. — In 1332005 grains how many pounds P — Ans. 231 lbs. 3 oz. 5 grs. 
33. — In 7 oz. 5 drs. 3 scrs. how many scruples ? — Ans. 186 scruples. 



LINEAL OB LONG MEASUBE. 



3 
4 
12 
3 
5 



barleycorns, b. c, are 

inches, or 12 b. o.... 

inches, or 3 h. 

feet, or 36 inches . . . 

feet, or 60 in. 

yards, or 6 ft. 
5ir yards, or 16^ ft. ... 
7 yards, a perch Irish 

poles, or 22 yds. ... 

rods, or 10 ch., or 220 yds 

furlongr, or 80 ch, or 1760 yds. .. 

miles, or 5280 yds 

69^ miles, English statute 

360 degrees the circumference of the 
A nautical mile, 6075,81 feet. 
The earth's circumference is equal to 
miles, very nearly. 



4 

40 

8 

3 



1 inch, in. 

1 hand, h. 

1 foot, ft. 

1 yard, yd. 

1 pace, p. 

1 fathom, f. 

1 roll, pole, or perch. 

1 land chain, 1 ch. 
1 furlong, fur. 
1 mile, m. 
1 league, 1. 
1 degree, d. 



131237500 feet, or 24855 
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DISTANCE OF COMMEBCIAL CITIES. 



NoTB. — An inch is divided into 8 parte, by joinen, engineers, and me- 
chanics ; into 10 parts hy surveyors, architeots, and othen ; and 12 parts 
when nsed dnodeoimaUy. The chi^ used for measuring land is 66 feet, 
and it is divided into lOO links, each of them 7*92 inches. 



Companion of Foreign Mecuures of Length with England. 
Yards 



Yards 



Mile in England 


.. 1760 


Small Leaffue ii 


L Germany ... 


5866 


„ Scotland 


.. 1984 


„ Spam ... 





5028 


„ Ireland 


,,, ,,, 


.. 2200 


„ Poland 


, 


4400 


Small League in 


France 


.. 2938 


„ Hungary 


... ... ... 


8800 


„ Mean ditto 


.. 8666 


„ Ancient Gbeeoe 


1624 


„ Large ditto 


.. 4400 


„ Sweden and Denmark . 


7233 


» Ital: 


J 

AirCBS OF T 


.. 1467 


„ Bussia(v 


erst) 

r THB WOBLD 


1167 


THS SIBT 


HB COMHEBOIAL OITDES 19 








PBOM LO]n>oir. 










I London. 




Dutanceijrom London. 


Algiers 


Africa., 


... 900 


Lisbon 


. Portugal .. 


. 720 


Amsterdam 




... 180 


Madrid 


. Spain 


. 660 


Antwerp 


Netherlands 


^. 212 


Mecca 


. Arabia 


.1860 


Baltimore ' 


United Sta 


tes 2260 


Mexico 


N. America. 


.3240 


Berlin 


Fruseia 


... 860 


Milan 


. Italg 


. 380 


Berne 


SufitzerUm^ 


d.. 800 


Morocco 


. AJHca .. 


.1200 


Boulogne 


Frcmoe.. 


... 101 


Munich 


. Oermang .. 


. 310 


Brussels 


Belgium 


... 209 


Naples 


Italg 


. 660 


Bogota 


S. Americt 


Z..3240 


New York .. 


United Statee 2100 


Boston 


United Sta 


^2000 


Paris 


. France 


. 227 


Buenos Ayres . 


8. Amerioi 


»..4620 


Pekin 


. China 


.3480 


Cairo 


Bgypt... 


.., 1320 


Philadelphia .. 


. United States 2170 




France 


... 95 


Quebec 


. Canada 


.1920 


Calcutta 


Faet Indii 


v.. 8060 


Bio Janeiro .. 


. 8. America. 


.4080 


Cashmere 


. Asia ... 


... 2220 


Bome 


. Italg 


. 600 


Constantinople 


. TWkeg 


... 900 


St.Petersburgh 


. JRuesia 


. 990 


Oa|)enhagen .. 


FaetlndiU 


... 480 
W..2580 


Samarcand 
Siam 


. Tartarg .. 
. Fast Indies. 


.1860 
.3630 


Dieppe 


. France 


... 127 


Stockhohn .. 


.Stoeden 


. 720 


Dresden 


, Saxong 


... 860 


Stutgard 


. Chrmang .. 


. 270 


Florence 


. Italg ... 


... 480 


Timbuctoo 


. AJHca 


.2220 


Gkmoa 


. Italg ... 


... 420 


Tonquin 


. China 


.3540 


Hamburgh 


. Hanseatic 


C%320 


Tunis 


.AJHca 

. Sardinia .. 


. 900 


Hanover 


. G-ertnang 


... 300 


Turin 


. 390 


Havre 


. France 


... 160 


Venice 


. Italg ... . 


. 430 


Ipsahan 


.Persia 


... 1690 


Vienna 


. Austria 


. 420 


Jeddo 


. Janan... 


...4200 


Warsaw 


.Poland 


. 450 




.8. Americ 


a.. 8900 


Washington . . 


. United States 2280 



Bttlb. — Miles multiplied bjr 8 are furlongs ; furlones by 40 are poles ; 
poles by 16^ are feet (English) ; poles by 21 are feet (Irish) ,• feet by 
12 are inches ; and inches by 8 are barl^ooms. 



BEDUCTION. 
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SXAlfFLEB. 

34. — In 273 mfles how many inches ? — Ans. 17297280 inches. 
35.— In 17297280 inches how many miles ?— Ans. 273 English. 
36. — In 273 Irish miles how many inches ?— Ans. 22014720 in. Irish. 
37.— How many miles in 22014720 inches ?— Ans. 273 Irish. 
38.— In 45 m. 3 for. 4 yds. 2 ft. how many feet?— Ans. 804934 ft., Irish. 
39. — How many miles in 304934 feet, Irish ? — Ans. 45 miles, 3 furlongs, 
4 yards, 2 feet. 

QUERIES.— How many yards in an English mile? How many in a Sootoh mile? 
How many in an Irish mile? Tell me the yards in a league, in France, Germany, 
Spain, Poland, Hungary, Greece, Sweden, Denmark, and Bassia? 



CLOTH MEASU BE. 



Hollands are measured by the ell (English), and tapestry by 
the eU (Flemish). The weaving of muslin is paid for by the ell 
(English), but bought and sold by the yard. Linens, woollens, 
wrought silk, and tape, are sold by the yard. 



2i inches... mal^e 1 nail. 

4 nails 1 quarter. 

4 quarters 1 yard. 

6 quarters 

Ells (French) x by 3, 

Yards — x by 2, 

Yards — x by 4, 

Yards — x by 4, 

Ells (French) x by 6, 

Ells (English) x by 5, 

Ells (Flemish) x by 3, 

Ells (French) x by 2, 

Ells (English) x by 5, 

Ells (English) x by 6, 

Ells (Flemish) x by 3, 

Ells (Flemish) x by 2, 



3 quarters ... 
5 quarters ... 
4iqr8. (37 in.) 

1 French ell, 



1 Flemish ell 
1 English ell. 
1 Scotch ell. 



and 


-*- 


by 2 are yards. 


and 


-r- 


by 3 are ells— French. 


and 


+ 


by 3 are ells — Flemish. 


and 


■7- 


by 6 are ells— English. 


and 


"7- 


by 5 are ells — English. 


and 


+ 


by 4 are yards. 


and 


4- 


by 4 are yards. 



ore ells — ^Flemish, 
and -r by 6 are 
and ~ by 8 are 
and -5- by 5 are 
are French ells. 



ells — Fi'ench. 
ells— Flemish, 
ells— English. 



KuLii. — Yards multiplied by 4 are quarters ; quarters by 4 are nails ; yards 
by 3 are quarters Flemish ; yards by 5 are quarters EngUsh ; yards by 
6 are quarters French. 



EXAHPLES. 



40. — How many nails in 40 yards ? — Ans, 640 nails. 
41. — In 640 TLshB how many vards ? — Ans. 40 yards. 
42. — In 20 yds. 3 qrs. 1 nail iow many naQs? — Ans. 333 nails. 
43.— How many yards are in 333 nails ? — Ans 20 yds. 3 qrs. 1 nail. 

E 
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BEDTJCTION. 



44. — How many quazters in 80 yds. 3 qrs. ?— Ans. 123 qw. 

45. — How many quarters in 40 ells English ? — Ans. 200 qrs. 

46. — ^In 200 quarters how many ells English ? — Ans. 40 eUs English. 

47. — ^How many yards in 2384 nails ?— Ans. 149 yards. 

QUERIES.— How are yards brought to ells ? How are nails brought to yards 7 
How are ells English brought to ells Flemish ? How are ells Flemish brought to ells 
English ? Bring ells English to yards. Ells Flemish to French ells. 



YASN MEASUBE. 
COTTON TABN. WOESTKD TAEK. 



Inches. 


Threads. 


Skeins, 
Leaser 
Baps. 


Kl 


Spindle. 


Inches. 


Threads 


Leas or 
Baps. 


Hank, 
or 550 
yards. 


54 

4320 

30240 

544820 


= 1 

89 

560 

10080 


7 
126 


18 


='i 


36 

2860 

20160 


= 1 

80 
560 


7 


*=^'i 







LINT OB 


LINBN TABN. 














Leas. 












Inches. 


Yards. 


Threads. 


Cuts, or 
Baps. 


Beers. 


SUps. 


Hasps. 


Spindles 


Bundle. 


36 


= 1 
















90 


2i 


= 1 




• •• 










10800 


300 


120 


= 1 












21600 


600 


240 


2 


= 1 


... 








108000 


3000 


1200 


10 


5 


= 1 








129600 


3600 


1440 


12 


6 


li 


= 1 






518400 


14400 


5760 


48 


24 


H 


4 


= 1 




2160000 


60000 


24000 


200 


100 


20 


161 


4i 


= 1 



Note. — Ermland yam is 85^ m, to one thread, and 40 thd. to one lea ; 
Hamburgh yam is 80 in. to one thread, and 90 fhd, to one lea. Also, the 
cotton-reel is 54 in. in circuit ; the linen-reel is 90 in, ; the worsted-reel is 
30 in. ; the ounce-thread reel is 30 in. ; and a hank of this yam is 30 tM. 



IMFEBIAL LIQUID MEASUEE, 

EstahUshed hy Act of Parliament^ as a General Measwre of Capacity for 
Liquid and I>ry Articles. 

The Imperial G^allon is the legal standard for regulating all other 
measures. It must contain 10 lbs. Avoirdupois Weight of pure water, and 
at the temperature of 62 degrees of Fahrenheit's thermometer. This quan- 
tity measures 277i cubic inches, very nearly ; being about one-fifth greater 
than the old Wine Measure, one thirty-second greater than the old Dry 
Measure, and one-sixtieth less than the old Ale Measure. 



BEDTTCTION. 
IN WINE OB SPIBIT KEASTTBE, 
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2 pints*... 

4 quarts ... 

63 gallons... 



make 



1 quart. 
1 gaUon.t 
1 hogshead.]; 



84 gallons ... make ... 1 pnndieon. 
2 hhds. or 126 gals. . 1 pipe or butt. 
4 hhds. or 252 gals. . 1 ton. 



IN ALE, BEEB, AND FOBTEB MEASUBE, 



2 pints . . . make ... 1 quart. 

4 quarts 1 gallon. 

9 gallons 1 firkin. 

2 firkins, or 18 gals. ... 1 kUderkin. 



2 kilderkins, or 86 gals. 1 barrel. 

3 kilderkins, or 54 gals. 1 hogshead. 
2 hogsheads, or 108 gals. 1 butt. 



inSW TABLE 07 LIQmCD HEASTJSB. 





TUN. 


PIPB8. 


PVHS. 


HHDS. 


TIBKCb| OAl. 


POTL. 


QTS. 


PTS. 


1 tun 


1 


2 


3 


4 


6 


252 


504 


1008 


2016 


1 pipe 


: 


1 


... 


... 








... 




... 


1 p\m 


■ : 


# 


1 


... 


... 


















1 hhd 




i 


1 


1 


. .. 


















1 tierce 


•J- 


^ 


1 


1 


















36 gals 


+ 


1 


f 


f 


f 


















28 „ 


i 


* 


i 


* 


f 


















21 „ 


^ 


i 


1 


* 


1 


















18 „ 


T^ 


+ 


A 


* 


f 


















14 „ 


tV 


+ 


+ 


* 


i 


















12 „ 


A- 


A: 


+ 


A 


f 


















9 „ 


w 


A: 


A 


+ 


A 


















7 ,; 


*Sr 


tV 


A- 


+ 


i 


















6 „ 


iV 


^ 


A 


A 


+ 


















4 ., 


^ 


tV 


A 


■A 


A 


















3 „ 


At 


A^ 


A 


A 


A 


















2 „ 


tH 


tV 


A- 


A 


A- 


















4 „ 


tH 


Tir 


A 


A 


A 


















1 pottle 


T*T 


tH 


T*T 


Tir 


A 


i 














1 quart 


1 (A* » 


T*T 


rhr 


Tir 


Tir 


T 


1 










1 pint 


stH« 


TTiVr 


Tfr 


Tir 


T*T 


1 


! ■ 






^ pint 


T^n 


«6*l« 


1 A V 


ToV* 


T+T 


tV 


5 » 


i] 


1 nog 


•joVi 


tAt 


. 1 


a »\ i 


tAt 


J^ 


a. 




I « « « 




• 




lO 


8 






u 



* A quarter of a pint is oalled a gill, or noggin > l^nt in some parts half a pint is 
termed a gill, and a qoarter pint is termed a jack. 

+ The old ale gallon contained 282 cnbio inches. 

t The quantity of a hogshead or pipe is yarions in different sorts of vine ; thns :— 
A pipe of Claret, 126 gals. ; ditto Madeira, 110 gals.; ditto Yidonia, 120 gals.; ditto 
Sherry, 130 gals.; ditto Port, 138 gals. ; ditto Lisbon and Bacellas, 140 gals. 
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52 BEDUCTIOK. 

Bulb. — Tuns multiplied by 4 afe hogsheads ; hogsheads hj 63 are gallons ; 
gallons by 4 are quarts ; quarts by 2 are pints ; pints divideid by 2 
are quarts j quarts by 4 are gallons ; gallons by 63 are hogsheads ; 
hogsneads by 4 are tuns. 

EXAMPLES. 

48. — How many pints are there in 3 hhds. 20 gab. 1 qt. ? — Ans. 1674 pt<s. 
49.— In 1674 pints how many hogsheads ? — Aja, 3 hnds. 20 gals. 1 qt. 
50.— In 63 hhds. how many pints ?— Ans. 81762 pints. 
51.— Beduoe 24 gallons 3 quarts to gills ?— Ans. 1792 giUs. 
52. — In 20 tuns 3 hhds. 50 gallons how many gallons ? — ^Ans. 5279 gallons. 
53. — In 21 gallons, 2 quarts, 1 pint how many pints ? — Ans. 173 pints. 
QUERY.— How are tnns brought to hogsheads; to gallons; to pints? 



DBY MEASUBE. 


2 pints ... make ... 1 quart. 

4 quarts 1 gallon. 

2 gallons 1 peck. 

4 pecks 1 bushel. 


8 bushels ... make ... 1 quarter. 

4quarters 1 chaldron. 

lOquarters 1 hist. 


The old diy gallon contained 268 four-fifths cubic inches. 
Coals are now sold by weight only. 


EXAMPLES. 



54. — In 24 sals. 2 qts. 1 pt. how many pints ? — Ans. 197 pints. 

55. — ^In 4687 pints how many gallons P-^Ans. 585 gals. 3 qts. 1 pt. 

56. — How many quarts in 1352 quarters, 5 bushels, 3 pecks, 1 gallon, 

3 quarts ?— Ans. 346803 quarts. 
57. — In 80720 quarts of com how many quarters ?— Ans. 120 qrs. 



FBENCH WEIGHTS AND MEA8UBES. 

The following tables give an example of the decimal system of 
weights and measures used in France; each increasing and 
diminishing in a tenfold proportion: — 

LONG MEASXTBE. 

LKMOTH IM BNOLIBH. 

Miles. Yards. Feet. Inches. 

10 Millimetres are 1 Centimetre 0*39 

10 Centimetres 1 Decimetre 3*93 

10 Decimetres 1 Metre 1 3-93 

10 Metres 1 Decametre 10 2 9*7 

10 Decametres 1 Hectometre 109 1 1*07 

10 Hectometres 1 Kilometre 993 1 10*3 

10 Kilometres 1 Myriametre 1 376 9*17 

The Metre is the unit of length, and is the ten millionth part of a line 
supposed to be drawn from the pole of the earth to the equator. 



BEBUGIIOK. 
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8QT7ASE MEA8T7BE. 

SUFEBnCXS IN EMOI4SH. 

Acres. Boods. Perches. Yards. 

10 Milliares are 1 Oentiare ... 1*19 

10 Centiapee 1 Deciare 11*96 

10 Deciares 1 Are 3 28*85 

10 Area 1 Deca-are 39 1628 

10 Deca-ares 1 Hectare 2 1 35 11*58 

10 Hectares 1 Kilare 24 2 33 2607 

The Ar^ is the unit of square measure, and is equal to the square of one 
Decametre. It is nearly the 40th part of an English acre. 





LIQUID 


ME ASTJBE. 








BNOLI8H 


MEASURE. 






Gallons 


Pints, 


10 MilliHtres are 


1 Centilitre... 


,, .,, ,,, 


.. 00176 


10 Centilitres 


1 Decilitre ... 






.. 0176 


10 Decilitres 


1 Litre 






.. 1-76 


10 Litres 


1 Decalitre ... 




2 ... . 


.. 1-607 


10 DecaUtres 


1 HeotoUtre... 




22 ... . 


.. 0077 


10 Hectolitres 


1 KiloUtre ... 




220 ... . 


.. 0-774 


10 Kilolitres 


1 Myrialitre... 




2200 ... . 


.. 7-774 



The Litre is the unit of capacity, or of the content of any vessel for 
holding liquids, &c. It is the cube of one decimetre. The standard unit 
of solids and aeriform fluids is the stere or mHre cube, equal to 35*316 
English cube feet. 





WEIGHT. 










ENOLI8U 


WEIGHT. 






Oz. Avdp. 


Oz. Troy. 


10 Milligrammes are 


1 Centigramme 


•00085 . 


. -00082 


10 Centigrammes 


1 Decigramme 


•00852 .. 


. -003M 


10 Decigrammes 


1 Gramme 


-03529 .. 


. 03^17 


10 G^rammes 


1 Decagrammes 


•35296 .. 


. 32171 


10 Decagrammes 


1 Hectogramme... <.. 


... 3-52969 .. 


. 3-21717 


10 Hectogrammes 


1 Kilogramme 


... 3529696 .. 


.3217171 



GEOMEXBICAL MEASUBE. 

60 seconds'" ... make ... 1 minute.' 
60 minutes 1 degree.* 



90 degrees ... make ... 1 quadrant. 
360 deg., or 4 quadrants 1 circle. 



In mathematical sciences, the calculations are founded on the 
division of the circle. 

A degree of latitude or longitude on the equator, measures 
69.07, or 69iV British miles. 

A nautical mile is one-sixtieth part, or a minute of a degree ; 
six geographical miles are nearly equal to seven EngEsh miles. 



54 BEDUGTIOir. 

The great circle of the Ecliptic or Zodiac, is divided in twelve 
signs, each containing thirty degrees. 



SFBura 8i0irs. 

The Sun enters^ — 

T Aries, the Bam, March 21. 

Taurus, the Bull, April 19. 

n GemitU, the Twins, May 21. 



THE SIX NOBTHEBN SI6KS. 

SUMlOm SIGNS. 
The 8uu enters, — 



® Cancer, the Crab, June 21. 

£i Leo, the Lion, July 23. 

tt)l Vvrgo, the Virgin, August 23. 



THE SIX SOUTHEBN SIGNS. 



AUTUlCKAIi SIOHB. 

The Sun enters,-- 
^ Libra, the Balance, Sept. 23. 
ni Scorpio, the Scorpion, Oct. 23. 
t Sagittarius, the Archer, Not.21. 



WnSTER SIGNS. 
The Sun enters, — 
VP Capricomus, the GK>at, Dec. 21. 
^ ^^ffoniM, Water-bearer, Jan. 19. 
K JPisces, the Fishes, Feb. 18. 



" The ram, the boll, the heavenly twins, 
And next the crab the lion shines ; 

The virgin and the scales, 
The sooipion, archer, and seargoat. 
The man that holds the water-pot. 

And fish with glittering tails/* 

The progress of the sun through these signs causes the varia- 
tion in the length of days, and the consequent vicissitudes of the 
seasons. Spring commences at the Vernal Equinox (March 21), 
when the sun enters Aries ; Summer, at the Summer Solstice 
(June 21), when he enters Cancer ; Autumn, at the Autumnal 
Equinox (September 23), when he enters Libra ; and Winter, 
at the Winter Solstice (December 21), when he enters Capricorn. 

The longest day is that of the Summer Solstice, and the 
shortest that of tiie Winter Solstice. At the Equinoxes, the 
day and night are everywhere equal. 

O Sol, the Sun, the centre of the solar system. 
]) Luna, the Moon, a secondary planet, attending the earth. 

WANDEEING STABS, GALLED PLANETS. 

9 Mercury, ? Venus. ® The Earth. c? Mars. 

% Jupiter. f? Saturn. y Herschel. 
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TIME TABLE. 

GO eecondB fsee.J make 

6Qsiinute8, or 3600 seconds 

24 hours, or 1440 minates 

7 days, or 168 hours 

4 weeks or 28 days 

28, 29, 30, or 31 days 

52 wks., 1 day, 6 hrs. ; or 365 days 6 hrs. ; or 8766 hrs. 
365 days, 5 hours, 48 minutes, 51^ seconds 

12 calendar months, or 13 lunar 

100 years 



1 minute, min. 
1 hour, Ar. 
1 day, d. 
1 week, wk. 
1 lunar month, m. 
1 calendar month. 
1 Julian year, yr. 
1 solar year. 
1 year. 
1 century. 



QUABTEKLT TEEMS. 
In England, In Scotland. 



Lady Day, March 25th. 
Midfsummer, June 24th. 
Michaelmas, September 29th. 
Christmas, December 25th. 



Candlemas, February 2nd. 
Whitsuntide, May 15th. 
Lammas, August Ist. 
Martinmas, November 11th. 



Zb know the da^ys in each months observe^— 

The days are thirty in September, 
April, June, and November ; 
Twenty-eight in February alone ; 
In each other thirty-one ; 
But in every leap year* you'll find 
February counts twenty-nine. 

EZAHFLBS. 

58. — ^In 72015 hours, how many weeks ? — Ans. 428 weeks, 4 days, 15 hours. 
59. — How many hours are there in 428 weeks, 4 days, 15 hours ? — Ans. 

72015 hours. 
60. — ^A dock strikes 156 times a day ; how many strokes in 6 years ? — 

Ans. 341640. 
61. — How many minutes has a boy lived who is 10 years and 6 weeks 

old ?— Ans. 5316480 minutes. 
62. — How many years and days is it since the Battle of Waterloo, which 

was gained on the 18th of June, 1815, it being now the first of May, 

1854?— Ans. 38 years, 196 days. 
^3. — ^In 365 days, how many minutes ? — ^Ans. 526600 minutes. 
64. — In 16 yrs., 5 mon., 2 weeks, how many seconds ? — 516499200 seconds- 
65.— Bring 72468573 minutes to years ?— Ans. 37 years, 320 days, 9 hours, 

33 minutes. 

QUEBIES.— How many minntes in an hour? How many hoars in a day? How 
many days in a week ? How many weeks in a year ? How would you bring years to 
minutes, and days to years ? 



* The leap year is found by dividing by 4f if even, it is leap year ; if odd, so tnany 
after leap year. 
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COMPOUND ADDITION. 



Sovereign 
Half ditto 
Crown ... 
Half ditto 
Shilling. . . 



STAKDABD WEIGHTS OF THE PBESENT COINS. 

dwt. grs. 

Sixpence 1 19-iV 

Fourpence 1 5^ 

Copper 24d. to the pound 
avoirdupois. 



dwt. gra* 

... 5 HH 

... 1 ISHi 

... 18 4A 

... 9 2A 

... 8 ISA 



Note.— The mint prioe of gold is £3 17b. 10|d. per otmoe ; of silver, 
5s. 6d. per oonce. Anj sum in silver over 408. is not a legal tender ; and 
any sum in copper over 12d. is not a legal payment. 



ADDITION OF MONEY. 



NEW TABLE. 





of 


of 


of 


Of 


Of 


of 


of 


of 


of 


of 




£1. 


108. 


68.8d. 


88. 


38.4d. 3t 


».6d. 


2s. 


l8.8d. It 


).0d. 


loa. 


lOs. Od. 

6 8 


■■■ 


... 


... 


... 


... 


" 


... 






... 


5 
3 4 


V' 


i' 


... 


... 


" 


... 






... 


2 6 


i 




"h 


... 


.. 
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Bulb. — For 4 in farthings ciury 1 to the pence ; for 12 in pence 1 to the 
Bhillings ; for 20 in shillings 1 to the pounds ; and 1 ror eveiy 10 in 
the pounds, a& in simple addition. 
Season. — ^Four farthings make Id. in the place of pence ; 12 pence Is. 

in the line of shillings ; and 20s. £1 in the place of pounds ; and add the 

pounds as whole numbers. 

BXAMPLEe. 



1.— £1479 14s. 6id. 



2.— £8768 lis. 8*d. 



Ans. 



Proof. 



7168 
3133 
3171 


17 
14 
19 


4i 

Hi 

lOf 


14964 


6 


9i 


13474 


12 


2i 


14954 


6 


9i 



AnSk 



Proof. 



1313 
1927 
3168 


16 
11 
16 


6f 

lOi 


10178 


16 


6 


6410 


4 


9i 


10178 


16 


6 



-£. 8. d. 


4.— £. s. 


d. 


5.-£. s. d. 


57 16 3i 


97 18 


31 


56 16 9k 


42 13 9i 


84 16 


9i 


47 l8 3f 


33 17 6:^ 


73 17 


H 


83 13 9i 


53 18 8^ 


64 13 


5i 


62 17 5i 


76 16 lOf 


53 18 


6i 


48 13 9i 


84 17 6i 


63 19 


n 


66 15 m 



Ans. 



Ans. 



Ans. 



In page 28 we iwtrodMced a new ayatem of simple ctddiUon for practice on 
the hlaokhoardy (in order to save trouble to teachers in large schoolsj, hy 
which they can see at one view the a/nswer of amy question without the trouble 
of adding the sum over agam. On the same principle, we here lay down 
a new system for compound addition, which may be made applicable in aU 
cases, no matter what the denomination. 

BuLE. — Put the first line down at pleasure, but have the second line to 
correspond with the first, so that in the pence the two figures in 
units' place make 12. In the line of shillings, the next two figures to 
make 20, with the carried figures from the pence, and in the line of 
pounds, that each two figures make 10. The key line may be set 
down at top, bottom, or in the middle of the question, which will be 
the answer. 



6.— £. B. d. 


7.-£. 8. d. 


8.— £. 8. d. 


6 7 9 


13 11 11 K.L. 




24 7 6 


3 12 3 


8 7 6 




75 12 6 


7 6 5 


1 12 6 




53 18 9 


2 13 7 


3 13 7 




46 1 3 


6 9 8 


6 & 5 




34 17 6K.L 


3 10 4 


9 12 10 




56 16 4 


5 9 2 K.L. 


7 2 


Ans. 


43 3 8 


as. 35 9 2 


Ans. 43 11 11 


834 17 6 
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APFLICATIOK. 

9. — I owe Meesn. J. & J. Potter and Co., xnerchantB, Manchester, as 
follows, viz. :— For calico, £18 10.; silk, £17 ISs. 5d. ; cotton, £208 178. ; 
chintz, £86 Os. 9d. ; a former account £300 ; selicia, £15 17s. 3fd. ; broad 
cloth, £30 10s. 4id. ; what do I owe them in all?— Ans. £672 8s. lOid. 

10. — ^Bought of Messrs. Bannerman & Sons., York-street Manchester, 
goods to the amount of £1468 16s. 7d. ; paid freight, £27 7s. 6d. ; other 
charges, £23 146. 7id. ; I sold them immediately for £1668 17s. 6|d. ; 
what sum did I gam?— Ans. £148 18s. lOd. 

11. — Bought of Messrs. Henry and Ck>., Potter-street, Manchester, 20 
pieces of black silk @ £3 Is. 9d. per piece ; 30 dozen silk handkerchiefs @ 
£1 16s. 3d. per dozen ; 24 pieces of India chintz @ £2 8s. 5d. per piece : 
28 pieces of prints @ £1 9s. 7d. per piece ; and 60 pieces of fine muslin 
@ £1 5s. 6d. per piece ; paid cash £209 10s. lid. ; what remams due ? — 
Ans. £82 lis. lid. 



TBOT WEIGHT. 

BuLE. — For 24 grains, carry 1 to the pennyweights ; for 20 pennyweights, 
1 to the ounces ; for 12 ounces, 1 to the lbs. ; and 1 for every 10 in 
the lbs., as in simple addition. 



. gr. lb. oz. dwts. gr. lb. oz. dwts. gr. 

12.— 4712 11 19 17 13.— 163 10 15 13 14.— 4763 9 13 17 

3714 10 17 15 971 11 14 16 5236 11 19 6 

9713 11 13 17 316 10 13 17 4273 7 13 13 

3174 10 17 12 941 10 11 13 3412 5 12 14 



Ans. Ans. Ans. 



APPLIOATIOir. 

16.— Bought of Messrs. Hunt and Boskell, gold and silversmiths. 
Exchange Buildings, Manchester, 3 dozen of silver spoons, weighing 5 lbs. 
9 oz. 8 dwts. ; a teapot, weighing 3 lbs. 2 oz. 16 dwts. 16 grains ; two salvers, 
weighing 4 lbs. 6 oz. 17 dwts. ; a dozen silver forks, weighing 1 lb. 8 oz. 
19 dwts. 22 grs. ; what was the weight of all these articles ? — Ins. 15 lbs. 

4 oz. 1 dwt. 14 grs. 

16. — Milner &bson, Esq., M.P., has a service of plate in which there 
are 20 dishes, weighing 203 oz. 8 dwts. ; 36 plates, weighing 408 oz. 9 dwts. ; 

5 dozen spoons, weighing 112 oz. 8 dwts. ; 12 salts, weighing 71 oz. 7 dwts. ; 
knives and forks, weighmg 73 oz. 5 dwts. ; two large cups and a tankard, 
weighing 121 oz. 7 dwts. ; with sundry articles, weighing 105 oz. 5 dwts. ; 
what was the weight of the whole ? — Ans. 91 lbs. 3 oz. 9 dwts. 

QUEBIE8.— How do you bring grains to lbs. ? lbs. to grains? Prove addition. 



AVOIBDTJPOIS WEIGHT. 
BtTLH. — ^For 16 drachms cany 1 to the ounces ; for 16 ounces, 1 to the lbs.; 
for 28 lbs. 1 to the quarters ; for 4 quarters, 1 to the cwts.; for 20 
cwts. 1 to the tuns ; and the tuns as in simple addition. 
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BS. 

tons, owt qr. lb. cwt qr, lb. lb. oz. dr. 

17.— 3746 17 3 14 18.— 134 3 17 19.— 1376 11 15 

1373 14 1 17 131 2 18 1314 10 11 

1468 13 3 15 147 1 17 3716 11 14 

1313 11 1 19 914 2 17 1123 10 14 



Ans. Ans. Ana. 



APFIiICATIOir. 

20. — Bought 5 bags of hops : the first weighed 4 cwts. 3 qrs. 13 lbs.; the 
second, 2 cwts. 2 qrs. 11 lbs.; the third, 2 cwts. 3 qrs. 5 lbs.; the fourth, 

2 cwts. 3 qrs. 12 lbs.; the fifth^ 2 cwts. 3 qrs. 15 lbs.; what was the weight of 
the whole ? — Aus. 16 cwts. 

21. — ^Bought of Mr. Binyon, grocer and tea merchant, St. Ann's Square, 
Manchester, 6 hhds. of sugar : the first weighed 5 cwts. 3 qrs. 27 lbs.; the 
second, 4 cwts. 1 qrs. 19 lbs.; the third, 6 cwts. 2 qrs. 20 lbs.; the fourth, 

3 cwts. 3 qrs. 22 lbs.; the fifth, 7 cwts. 1 qr. 11 lbs.; and the sixth, 4 cwts. 
3 qrs. 17 lbs.; what was the weight of all? — Ans. 33 cwts. 1 qr. 4 lbs. 



CHEMISTS WEIGHTS. 

BuLE. — For 3 in scruples, carry 1 to the drachms ; for 8 in drachms, 1 to 
the ounces ; for 12 in ounces, 1 to the lbs.; and the lbs. as in simple 
addition. 











BXAHPLES. 














lb. 


oz. 


dr. 


sc. 


lb. 


oz. dr. 


80. 




lb. 


oz. 


dr. 


se. 


174 


10 


7 


1 


23.— 11 


11 5 


1 


24.- 


-19 


11 


4 


1 


19 


11 


5 


1 


12 


11 4 


2 




14 


10 


5 


2 


11 


10 


6 


2 


17 


10 6 


1 




14 


11 


2 


1 


9 


6 


1 


1 


13 


11 6 


2 




14 


10 


7 


1 


4 


5 


4 


1 


17 


10 6 


1 




17 


8 


5 


2 


14 


1 


3 


2 


12 


11 4 


1 


Ans. 


18 


4 


4 


1 










Ans. 

AFFLIOATIOir. 


— 


— 



















Ans. 



25. — Mr. Westmacott, chemist, Manchester, mixed 5 ingredients : the 
first weighed 13 lbs. 7 oz. ; the second, 11 oz. 7 drs. 1 scr. ; the third, 
7 lbs. drs. 2 scrs.; the fourth, 11 lbs. 3 drs. 1 scr.; the fifth, 15 lbs. 5 oz. 
2 scrs.; what was the weight in all ? — ^Ans. 48 lbs. oz. 4 drs. 

QUEBIES.— What do you carry ftrom the grains, scmples, drachms, and ounces ? 



LIQUID MEASTJBE. 

Bulb. — ^For 4 gills carry 1 to the pints ; for 2 pints, 1 to the quarts ; for 
4 quarts, 1 to the gallons ; for 63 gallons, 1 to the hogsheads ; for 
4 hogsheads, 1 to the tuns ; and the tuns as in simple addition. 
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BZAMPLBS. 
26. 27. 28. 

hhd. gaL qt. pt g. tun. hhd. gal. qt. pt. g. tun. hhd. gal. qt. pt g 

81 57 2 1 1 37 3 27 2 1 1 39 2 14 1 1 3 

19 17 313 17 260113 40157 312 

17 39 2 1 1 39 1 59 1 1 1 99 1 53 2 1 3 



Ans. Ans. Axis. 



APPLICi-TION. 

29. — ^Bought of Hr. William Magee, spirit merchant, Salford, 3 casks of 
Irish whiskey : the first contained 44 gals. 8 qts. 1 pt. 3 gills ; the second, 
37 gals. 2 qts. 3 gills ; and the third, 61 gals. 3 qts. 1 pt. 2 gills ; what did 
the whole^contain ? — ^Ans. 145 gals. 3 qts. 

"SoTB. — One gallon of water weighs 10 lbs. avoirdupois ; a pint, li lb.; 
and a bushel, 80 lbs. The spirit merchant will find, at the end of this 
work, tables constructed, by which he can measure with the common inch 
rule, casks firom 10 to 130 gallons, whether the cask be lying on its side or 
standing upright. 

Repeat the rule for Liquid Measure. 



DB Y MEASX7B1 



Rule. — For 2 pints, carry 1 to the quarts j for 4 quarts, 1 to the gallons ; 
for 2 gallons, 1 to the pecks ; for 4 pecks, 1 to the bushels ; and for 8 
bushels, 1 to the quarters ; and the. quarters as in simple addition. 



qrs. 

30.— 37 

60 

14 


b. 

1 
1 



P- 
3 

1 
2 


3 
2 
3 


b. p. g. q. 

31.— 27 8 11 

26 2 

28 3 1 


p. 
1 



1 


b. 

32.— 31 

17 

20 


P- 
2 
1 

1 


g- 
1 

1 
1 


q- 

1 
1 

1 


p- 






Lns. 








Ans. 

APPLICATION. 


— 


Ans. 






— 















33. — Messrs. Losh, Wilson, & Bell, merchants, Newcastle-on-Tyne, con- 
signed to their correspondent at Hamburgh, on the 2nd of January, 1854, 
27 qrs. 6 bs. 3 p. of wheat ; on the 10th, 38 qrs. 4 bs. 2 p.; on the 14th, 
49 qrs. 6 bs.; and on the 20th of the same month, 58 qrs. 7 bs. 3 p.; how 
much did they export during the month ? — ^Ans. 175 qrs. 1 bs. p. 

Repeat the rule for Dry Measure. 



CLOTH MEASUBE. 



BULE. — For every 4 nails, carry 1 to the quarters ; for every 4 quarters, 1 
to the yards ; for every 5 quarters, 1 to the ells English ; and for every 
6 quarters, 1 to the ells French. 
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BXAMPLES. 

yds. qr. ns. yds. qr. ns. e.E. qr. ns. e. E. qr. na. 

34.^36 8 1 35.— 874 1 2 36.— 421 2 2 37.— 312 2 2 

37 1 1 387 2 3 123 1 3 123 2 6 

14 1 2 462 3 1 210 2 3 314 1 2 



Ans. Ans. Ans. Ans. 



AFPLIOATIOir. 

38. — Bought of Meesrs. Kendal, Milne, and Faulkner, silk merchants, 
Manchester, seven pieces of silk : the first contained 72 yds. 1 qr. 2 ns. ; 
the second 20 yds. 3 ns. ; the third, 100 Yards ; the fourth, 36 yds. 3 ns. ; 
the fifth, 46 yds. 2 ns. ; the sixth, 71 yds. 2 qrs. 1 n. ; and the seventh, 
46 yds. 1 qr. 2 n. ; how many yards were there in all ? — Ans. 392 yds. 
3 qr. 1 n. 

Repeat the rule for Cloth Measure. 



LONG MEASTTBE. 

Bulb. — For 3 barleyooms, carry 1 to the inches ; for 12 inches, 1 to the 
feet ; for 3 feet, 1 to the yards ; for 5i yards, 1 to the poles En^h ; 
for 7 yards, 1 to the perches Irish ; for 40 poles, carry 1 to the fur- 
longs ; for 8 furlongs, 1 to the miles. 

EXAHPIJES. 

ml. ftir. per. mL Air. per. ml. fur. per. ml. for. yds. 

39.-27 5 37 40.— 176 1 6 41.— 4 6 20 42.-177 7 6 
19 6 33 178 2 8 9 5 13 197 6 5 

14 7 19 197 2 10 7 4 9 189 5 6 



Ans. Ans. Ans. Ans. 



APPLICATION. 

43. — James rode 35 mis. 2 fur. 34 per. on Monday ; Joseph walked 24 
mis. 6 fur. 25 per. 2 yds. on Tuesday j he rode, on Wednesday, 42 mis. 7 
fur. 4 yds. ; he walked, on Thursday, 15 mis. 4 fur. 38 per. 3 yds. ; what 
distance did they travel in the four days ? — Ans. 118 mis. 5 fur. 18 per. 
1 A yds. 

Repeat the rule for Long Measure. 



SOLID MEASURE. 



BuiE.— For every 1728 cuhic inches, carry 1 to the feet ; for every 27 cubic 
feet, 1 to the yards ; and for every 166t cubic yards, 1 to the perches ; 
and perches as in simple addition. 
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XXAMFLSS. 

44. 46. 46. 

per. yds. ft. in. per. yds. ft. in. per. yds. ft. in. 

374 130 14 150' 176 126 23 1711 312 19 17 13 

371 176 24 140 314 141 17 1214 164 26 23 14 

914 68 28 13 431 19 24 1711 726 17 11 18 



Ans. Ans. Axis. 

Repeat the rule for Solid Measare. 



SQUABE OB LAND MEASUBE. 

BuLE. — For every 144 square inches, cany 1 to the square feet ; for every 
9 square feet, 1 to the square yards ; for every 49 square yards, 1 to 
the square perches or poles ; for every 40 square perches or poles, 1 
to the square acres, and the acres as in simple addition. 

Note. — The statute pole is 6^ yards, but differs in various localities. In 
Lancashire, 7 yards make a pole or perch ; in Cheshire, 8 yards : 4840 square 
yards are one statute acre. 



Ans. 



a. r. 
147 1 
192 2 
141 3 


p. yds, ft. in. 
27 23 7 78 
16 38 4 101 
39 16 6 140 


EXAHPIiEi 
'or Land o 


3. 

a. r. p. 

48.-2376 3 16 
1242 3 32 
1723 2 18 


yds. 
12 
17 
32 


ft. 
2 
7 
6 


in. 
140 
111 

78 






Ans. 
r Square Measare. 
















TIME. 







Rule. — For 60 seconds carry 1 to the minutes j for 60 minutes 1 to the 
hours ; for 24 hours 1 to the days ; for 7 days 1 to the weeks ; for 4 
weeks 1 to the months ; for 12 months 1 to the years ; and add the 
years as in simple addition. 

EXAMPLES. 

w. d. h. m. s. degs. ' ^ *" ** 

49.--27 4 18 37 56 50.— 176 30 60 41 25 

37 6 19 50 51 195 21 47 46 21 

31 4 18 51 40 197 5 43 51 27 



Ans. Ans. 



Bepeat the mle for Time. 
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COMPOUND SUBTRACTION 

Teaches to find the difference between two numbers of difPerent 
denominations. 

Rule. — ^Place the lesser number under the greater. If the lower farthings 
be greater, borrow from 4, and carry 1 to the pence ; when the lower 
pence are higher, borrow from 12, and carry 1 to the shillings; 
when the lower shillings are higher, borrow from 20, cany 1 to 
the pounds, and the pounds as in simple subtraction. The method 
of proof is the same as in simple subtraction. 



1. 

£. 8. 

From 12 13 
Take 11 7 


EXAMI 

2. 

d. £. 8. 
6^ 19 17 
4i 11 10 


LES IK COINS. 
3. 
d. £. 8. 
4| 135 17 
2i 94 16 


4. 
d. £. 8. 
4^ 176 13 
If 67 18 


d. 

lOi 

6f 


Ans. 


Ans. 


Ans. 


Ans. 
















TKOl 


' WEIGHT. 





BiTLE. — When the lower grains are greater, borrow from 24, adding the 
remainder to the upper, and carry 1 to the dwts.; when the lower 
dwts. are greater borrow from 20, adding 1 to the ounces : when the 
lower ounces are greater borrow from 12, and carry 1 to the fts.; and 
subtract the fts. as in simple subtraction. 

EXAMPLES, 

lb. oz. dwt gr. lb. oz. dwt. gr. lb. oz. dwt. gr. 

6.— From 5 6 13 14 6.-347 11 12 6 7.— 197 11 13 13 

Take 3 4 6 8 279 10 17 8 178 10 17 10 



Ans. Ans. Ans. 



Bepeat the rule for subtracting Troy Weight. 



AVOIBDUPOIS WEIGHT. 

Bt7le. — ^When the lower drs. are greater, borrow from 16; when the 
lower ounces are greater, borrow from 16 ; when the lower fts. are 
greater, borrow from 28; when the lower qrs. are greater borrow 
from 4 ; when the lower cwts. are greater, borrow from 20 ; observ- 
ing, in each case, to add the remainder to the upper number, and 
the tons as in simple subtraction. 
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owt. 
From 16 
Take 12 


8. 
qr. lb. 
3 14 
1 8 


9. 
oz. dr. t. owt. qr. lb. oz. dr. t. ewt. 
6 14 16 16 2 14 13 13 23 17 
4 8 12 18 3 19 15 16 17 18 


10. 

qr. lb. oz. dr. 
3 19 12 12 
3 23 13 13 


Ans. ^^ 




AnB. Ans. 
Repeat the rule for Avoirdupois Weight. 





CHEMISTS WEIGHT. 



BiTLE. — When the lower gra. are greater, borrow from 20; when the 
lower scmplee . are greater, borrow from 3 ; when the lower drachms 
are greater, borrow from 8; when the lower ounces are greater, 
borrow from 12 ; and the lbs. as in simple subtraction. 



11. 12. 13. 

lb. oz. dr. scr. gr* 

27 5 6 1 17 

23 7 7 1 10 





lb. 


oz. 


dr. 


Bcr.gr. 


From 


19 


8 


7 


2 19 


Take 


15 


5 


5 


1 16 


Ans. 











SXAHPI.B8. 




12. 




lb. oz. dr. 
24 6 6 
19 8 7 


8or.gr. 

1 16 

2 19 





Ans. Ans._ 

Repeat the rule for Chemists' Weight. 



LIQUID MEASUBE. 

Bulb. — When the lower pints are greater, borrow from 2; when the 
lower quarts are greater, borrow from 4; when the lower gallons 
are greater, borrow from 68 ; when the lower hogsheads are greater, 
borrow from 4 ; and the tuns as in simple subtradiion. 







EXAMPLES. 








14. 




15. 




16. 




t. hhd. g. 
From 140 3 66 
Take 131 2 60 


q. p. 
2 1 
1 1 


t. hhd. g. q. p. 

163 2 66 1 

94 3 61 1 1 


Ans. 


t. hhd. g. q. 
176 3 23 1 
100 3 39 1 


p. 

1 
1 


Ans. 




Ans. 







Repeat thel*ule for subtracting Liquids. 
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DBY MEASVBE. 

RUEB. — ^When the lower pints are greater borrow from 2, cany 1 to the 
quarts ; when the lower quarts are greater borrow from 4, carry 1 to 
the gallons ; when the lower gallons are greater borrow frt>m 2, carry 
1 to the pecks ; when the lower pecks are greater borrow from 4, 
carry 1 to the bushels } when the lower bushels are greater, borrow 
from 8, and carry 1 to the quarters. 

EXAMPLES. 

17. 18. 19. 

qrs. b. p. g. q p. qn. b. p. g. q. p. qre. b. p. g. q. p. 

From 136 73131 20462020 311 63131 
Take 52 21020 19 63111 204 72111 



Ans. Ans. Ans. 



Bepeat the role, for subtracting Dry Measure. 



SQUABE OB LAND MEASUBE. 

Rule. — ^When the lower feet exceed the upper, borrow from 9, and carry 1 
to the yards ; when the lower yards are greater, borrow from 49, and 
carry 1 to the poles or perches ; when the poles in the lower line 
exceed the upper, borrow from 40, and carry 1 to the roods ; when 
the roods in the lower line are greater, borrow from 4, and carry 1 to 
the acres ; and the acres as in simple subtraction. 

BXAHFLES. 
a. r. p. y. f. a. r. p. y. f. 

20.— i^m 100 2 36 16 7 21.— 114 1 21 16 16 

Take 97 1 30 14 5 74 2 86 16 



Ans. Ans. 



CLOTH MEASUBE. 

Rule. — In the nails, borrow from 4, and carry 1 to the quarters ; in the 
quarters, borrow from 4, and carry 1 to the yards, and the yards as in 
whole numbers. In such cases add the remainder to the upper number. 

EXAHPLBB. 

e.E. yd. qr. n. yd. qr. n. e.E. yd. qr. n. 

22.— From 73 2 1 2 23.-96 1 1 24.— 127 12 1 

Take 29 010 4822 67 223 

Ans. Ans. Ans. 



66 



COMPOUND SXTBTEACTIOir. 



LONG M£ASUS£. 



Bulb. — In the barleycorns, borrow from 3, and carry 1 to the inches ; in 
the inches, borrow from 12, and carry 1 to the feet; in the feet, 
borrow from 3, and carry 1 to the yards ; in the yards, borrow from 
7 Irish, and from 5^ English, and carry 1 to the perches ; in the 
perches, borrow from 40, and carry 1 to the furlongs ; in the furlongs, 
borrow from 8, and carry 1 to the miles. 



m. f. p. y. 

26.--From 19 8 36 3 

Take 12 5 38 2 



Ans. 



BXAMFLSS. 

m. f. p. y. 

26.-212 2 10 2 

111 1 11 1 



Ans. 



m. f. p. y. 

27.— 116 6 6 3 

110 7 3 4 



Ans. 



TIME. 

BiTLE. — In the seconds, borrow from 60, and cany 1 to the minutes ; in 
the minutes, borrow from 60, and carry 1 to the hours ; in the hours, 
borrow from 24, and carry 1 to the days ; in the days, borrow from 
7, and carry 1 to the weeks ; in the weeks, borrow from 4^ and carry 
1 to the months ; in the months, borrow from 12, and carry 1 to the 
years ; and the years as in simple subtraction. 



28. 

y. m. w. d. 

From 1741 8 2 3 
Take 1532 9 3 5 



Ans. 



EXAMPLES. 

29. 

y. m. w. cL h. m. s. 

6542 6 3 5 18 40 20 

4765 9 3 6 18 54 37 



30. 
y. m. w. d. h. m. s. 
56 7 3 4 9 20 19 
37 9 1 6 10 38 21 



Ans. 



Ans. 



A HEW TABLE, SHOWING' THE NTTMBEB OP DATS BETWEEK AITT TWO 
GIVEN TIMES. 

Pboblem. — To find the number 
of days from the 1st of January to 
the 11th of July. 

Rule. — ^To the right hand of July 
you will find 181 days, to which add 
the 11 days of July, and you haye 
192, the number of days required. 

31. — How many days from the 
9th of May to the 17th of Septem- 
ber?— Opposite May in the column 
you will find 120, to which add 9= 
129; opposite September you will 
find 243, to which add 17=260; 
then from 260 take 129 : the re- 
mainder will be 131, — the number 
pf days sought. 



1DATS. 


MONTHS. 


DATS. 


31 


334 


January... 


00 


31 


59 


306 


February. 


31 


28 


90 


275 


March .... 


59 


31 


120 


246 


iC::::: 


90 


30 


151 


214 


120 


31 


181 


184 


June 


151 


30 


212 


150 


July 


181 


31 


243 


122 


August ... 


212 


31 


278 


92 


September 


243 


30 


304 


61 


October... 


273 


31 


334 


31 


November. 


804 


30 


365 


00 


December. 


334 


31 
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32. — ^How many days from the 6th of November, 1846, to the 16th of 
May, 1847 ?— Add 25, complement of 6 to 30 (days in November), to 31 
found on the left liand of November, and to that sum add 120 found 
opposite May — more 16 for'May, and you have 192, the days required. 

To osceHam the length of Day and, Night at any time of the- Year, 

BuLE. — ^Double the time of the sun's rising, which gives the length of the 
night, and double the time of setting, which gives the length of 
the day. 

EXAHPLE. 

33. — ^The Prince of Wales was born on the 9th of November, 1841 ; 
what was the length of the day and night — ^the sun rose at 7.10, and set 
at 4.70? 

Sunset 4.70 rose 7.10 Bay 9.40 

2 2 Night 14.20 

Length of day 9.40 Length of night 14.20 Proof 24.0 hours. 



COMPOUND MULTIPLICATION 

Teaches to find the product of any number of diyers denomina- 
tions repeated a number of times. 

BuLE. — ^Begin to multiply the lowest denomination by the quantity, and 
reduce it to the next higher ; cany as many of the higher as it contains 
to the next, and so proceed from one denomination to another. 



£ 
2 yds. at 1 


1. 

8. 

12 


CASE 1. 

EXAMPLES. 

2. 

d. £ s. 
6^ per yd. 13 12 
2 


d. 

9i by9 

9 


3. 

£ 8. d. 

14 13 7i by 7 

7 


Ans. 3 


6 


1 Ans. 122 15 


3f Ans. 


102 15 2J 



4. — 4 yards of cloth, at 17s. G^d. per yard ?— Ans. £3 10s. 2dp 
5.-5 cwt. of sugar, at £3 Os. 6d. per cwt ?— Ans. £16 2s. 6d. 
6.-7 yards of linen, at 78. lOd. per yard ? — ^Ans. £2 148. lOd. 

CASE 2. 

Bulk. — If the number be composite, multiply the price by one of the 
components, and that product by the other, and you will have the 
amount. 

F 2 



68 
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XXAMPLB8. 

7.— 16 cwt. of BnsBUUi tallow, at £1 18b. 8d. per owt. ! 

X £1 18«. 8d. by 4=£7 149. Sd.xby 4 =£30 188. 8d. Ana. 

8.-14 cwt., at 68. 7id. per cwt. ? 

X 68. 7Jd. by 2=138. S^d. x by 7 -£4 138. Oid. Ans. 

9.-72 owt., at 158. dd. per owt. ?— Ans. £56 148. 
10.— 96 cwt., at l8. lOid. per owt. P— Am. £9 28. 

CASE 3. 

If the qmmtUy he not a Composite Number, 

BiUiB. — Multiply the nearest compoBite you can find : if more, subtract $ 
but if less, add so many times the price of one for the amount. 

EXAMPLES. 

11.— 75 yards, at 6s. 9}d.xby 9=£3 Is. 3|d.xby 8=£24 lOs. 6d.+ 

£1 Os. 5id. for 3 yards >» £25 10s. Hid. Ans. 
12.-^ yards, at 4s. 7id. per yard ?— Ans. £10 lis. 9id. 
13.^79 yards, at 7s. lOd. per yard?— Ans. £30 18s. lOd. 



MULTIPLICATION OP WEIGHTS AND MEA8UBE8. 
EXAMPLES. 

14.— Multiply 14 lbs. 10 ozs. dwts. 21 grs. by 4?— Ans. 59 lbs. 4 ozs. 

3 dwts. 12 grs. 
15.— Multiply 17 tons 17 cwts. qrs. 24 lbs. by 2 ?— Ans. 35 tons 14 cwts, 

1 qr. 20 lbs. 
16.— Multiply 14 cwts. qrs. 21 lbs. ozs. 14 drs. by 7 ?— Ans. 99 cwts. 

1 qr. 7 lbs. 6 ozs. 2 drs. 
17 ^Multiply 10 lbs. 6 ozs. 4 drs. 1 so. 17 grs. by 9 ?— Ans. 94 lbs. 11 ozs, 

1 dr. 1 sc. 13 grs. 
18.— Multiply 127 yds. qrs. 3 n. by 12?— Ans. 1526 yds. 1 qr. 

A new Biagramy UhutraHng the principles of aU duodecimal mulUpUcation, 
which wiU prove the muUipUcaUon of pouftds, shilUngs, andpence, by the 
same; cwts., qrs.y and lbs., by the same; feet, inches, a^ parts, hy the 
same, S^c, ifc. 

1. — Let there be two numbers 
of three denominations given, 
and let A F be the square or the 
rectangle, made of the greatest 
denomination in both numbers ; 
E K and B Q-, two rectangles, 
made by multiplying the 1st 
denomination by the 2nd; the 
product diyided by the integer 
of the greatest denomination 
reduced into the parts of the 
2i;d ; the quotient shall be of the same name with the greatest, and the 
remainder of the same name with the 2nd. 



A 


B 


b 


D 


B 


F 





H 


I 


K 


L 


M 


N 


_ 


P 


a 
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2. — ^F L is the square of the 2nd denomixiation ; which, being divided 
by an integer of the greatest, reduced into the parts of the 2zid, the quotient 
shall be of the same denomination as the 2nd ; and if there be a remainder, 
it must be multiplied by a number, which, in the 8rd denomination, is equal 
to an integer in the 2nd — the quotient shall be of the 3rd denomination ; 
and if there be still a remainder, it must be multiplied by a number, which, 
in the 4th denomination, is equal to an integer in the 3rd ; and divided 
as before, the quotient will be of the 4th denomination, and so on till the 
remainder cannot be reduced to any lower terms : thus you have the 
square or rectangle A I L. 

3. — H and I O are two rectangles made by the multiplication of the 
sum of the greatest denomination given, bv the sum given, which is of the 
3rd lower denomination; the product shall be of the same denomination 
with the 3rd ; and therefore if that product be greater than the integer 
of the second denomination, reduced into parts of the Srd, it must be 
divided by a number, which, in the 3rd denomination, is equal to an 
integer in the 2nd ; the quotient shall be of the 2nd denomination, and the 
remainder of the 3rd. * 

4. — Q- M and K P are two rectangles made by multiplying the sum of 
the 2nd denomination by the 3rd; and the product being divided by 
one of the integers in the greatest denomination, reduced into parts of the 
2nd, the quotient shall be of the same denomination with the 3rd ; and the 
remainder must be multiplied by a number, which in the 4th denomination 
is equal to an integer ; in the thurd, the quotient shall be of the 4th denomi- 
nation; and the remainder shall be the number of a fraction, whose 
denominator is that former divisor. 

5. — L Q is the square of the 3rd denomination, which must be divided 
by one integer of the greatest denomination, reduced into the parts of the 
Srd ; the quotient shdl be of the 4th lesser denomination, and the re- 
mainder shall be the numerator of a fraction, whose denominator is the 
same divisor. 

PEOBLBM L 

To mnUiphf pounds^ MhUUngt^ and pence Iff the eame; a pound 
being the integer, 

BuiiB. — ^Founds multiplied by pounds produce pounds. Founds multiplied 
by shillings, every 20 is a pound, the rest shillings. Pounds multi- 
plied by pence, every 12 is ft shilling, and the rest pence. Shillings 
multipUea by shillings, every 20 is a shilling, every 5 is threepence, 
and each 1 is two farthings and four-tenths of a farthing. Shillings 
multiplied by pence, every 5 is a farthing, and each 1, two-tenths of a 
farthing. Pence multiplied by pence, every 60 is a farthing, and 
every 6 one-tenth of a farthing. 

EXAXFLE8. 

19.— Multiply £3 5s. 6d. by £2 12s. 9d. 

Obterve : — The multiplication of money by money is looked upon as at 
variance with good taste; but critiques so frequently open the question, 
the author has taken a good deal of trouble to satisfy the desire of 
those who argue that pounds, shillings, and pence admit of the same 
solution as fia^t, inchfiS| and parts^ 
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BXFLAKATIGN. 

First, say, £2 by 3 make £6 ; 2ndly, £2 by Ss. is 
10, and £3 by 12 is 86, whose sum is 46, which, by 
the 2nd direction, will be £2 68. ; Srdly, £2 by 6d. is 
12, and £3 by 9d. is 27, whose snm is 39, which, by 
direction the 8rd, will be 3s. 3d. ; 4<thly, 12s. by Ss. 
is 60, which, by direction the 4th, will be 8s. ; 5thly, 
12s. by 6d. is 72, and 5s. by 9d. is 45, whose sum is 
117, which, by direction the 5th, will be 5$d. and 
four-tenths ; 6thly, 6d. by 9d. is 54, which, by direc- 
tion the 5th, will be nine-tenths. Add the whole, 
and you will find £8 12s. 9i^d., as required. Ai 

20. — Multiply 28. 6d. by 28. 6d., a pound being the integer ? 

1st hy Decimals, 
' 21.— 2s. 6d. or i of a pound is *125 
• 125 



Operai 


ion. 


£ 8. 


d. 


8 5 


6 


2 12 


9 


6 




2 6 




3 


3 


3 






51.^. 




i\ 


£8 12 


9A 



625 
250 
125 



Ans. -15625 = 3f d. 



2»(i. — J?y Vulgofr Fractions. 

22.— Multiply f of a pound by i ^ A) 240d. = 3fd. proof. 

Note. — ^The abore question was giv^i in a former edition of this work, 
and finding few to understand it, the author has entered more fully into the 
explanation. To those who still stumble at the problem, he begs to refer 
them to the first and second book of **EucUd's Elements." 
23. — Multiply 2s. 6d. by 28. 6d., the integer being a shilling. 

BiTiiE. — Shillings multiplied by shillings produce shillings ; shillings multi- 
plied by pence, every twelve is a shilling, and the rest pence ; shillings 
multiplied by farthings produce farthmgs ; pence multiplied by pence, 
every twelve is a penny, and each three a fSeirthing ; pence multiplied 
by farthings, each twelve is a farthing, and every three is a quarter of 
a farthing ; farthings multiplied by farthings, each 12 is a quarter of 
a farthing. 

BXPLAITATION. Operation, 

X 2s. by 2s. make 4s., and 2s. by 6d. is 12, and twice 12 2 6 
make 24, which is 2s. ; then 6d. by 6d. is 36=»3d. and all 2 6 

added=68. 3d. 

4 
2 

a 

Ans. 6 S 
The rule applied in Timber Measure. 
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24u— In a plank 8 ft. 7 in. 4 pts. long, and 5 ft. 9 in. 3 pts. broad, 
how many feet ? ft. in. p. 

8 7 4 
5 9 8 



43 8 

6 5 6 

NOTB. — Cpobs multiplication cannot be proved 5 8 10 8 
without a knowledge of the foregoing dii^pram. 



49 11 10 10 8 Ans. 



COMPOUND DIVISION 

Is dividing compound numbers into any proposed number of 
equal parts. 

BuiiB. — Begin to divide the highest denomination ; if anything remain, 
you mnst find how many of the next lower denomination that 
remainder is equal to, and add them to the next numbers of the 
same denomination j and so proceed with each denomination till 
the end. 

EXAMPLES OF COIN. 

1. 2. 3. 

£ s. d. £. s. d. £ 8. d. 

-7-2)225 2 4 by 2 -i-S) 751 14 7* by 3 -1-4)82117 9i by 4 

112 11 2 Quot. 250 11 6i Quot. 205 9 5A Quot. 

4.— Divide £64 198. by 36?— Ans. £1 16s. Id. 

5.— Divide £190 48. 6d. by 42 ?— Ans. £4 10s. 7d. 

6.— Divide £37 Us. 8d. by 48?— Ans. 15s. 8fd. 

7.— Divide £4667 Os. lOd. by 55 ?— Ans. £83 Os. 8iid. 

8 — Bought 36 yds. of cloth for £17 2s.; what was it a yard ?— Ans. 9s. 6d. 

EXAMPLES IS WEIGHTS AND MEASVBE8. 

9.— Divide 8 lbs. 1 oz. 15 dwts. 8 grs. by 2 ?— Ans. 4 lbs. oz. 17 dwts. 

16grs. 
10. — Divide 24 tons 14 cwts. qrs. 14 lbs. by 3 ? — Ans. 8 tons 4 cwts. 2 qrs. 

23i lbs. 
11.— Divide 147 yds. 2 ft. 11 ins. by 10 ?— Ans. 14 yds. 2 ft. 4 A ins. 
12.— Divide 24 hhds. 57 gals, by 11 ?— Ans. 2 hhds. 16 gals. 2 qts. 1 A pts. 

Bepeat the rale for Compound Diyision. 
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ANALYZED COMFENDIUMS OF THE FOBEGOINO SULES. 

FBOBLEM 1. 

TbJUtd what number of hundredth pounds, yards, ^c, may he bought for amf 
sum, the price of one being given in any even number of shillings, 

BiTLB. — Annex a cipher to the right hand of the giren money, and divide 
by half the proposed price. 

EXAMPLES. 

13. — ^If a yard of cloth cost 8s., how many yards may be bought for £16? 

£ 
-^ 4)160 

Aub. 40 yards. 
Note. — ^This plan obviateB rule of three. 

14. — How many yards of linen, at 68. per yard, can I have for £48 ? — Ans. 

160 yards. 
16. — How many cwt. of sugar can I have for £80, if it be sold at 30s. per 

cwt ? — Ans. 53 cwts. 1 qr. 9 J lbs. 
16. — How many cwt. of batter, at 42s. per cwt., can I buy for £126? 

Ans. 60 cwts. 

QUERIES.— The price of one being given in even shillings, how will you find the 
amount of any number of hundreds, yards, &o. ? Bepeat the rule. 

PROBLEM 2. 

To compute yards, quarters, ells, nails, lbs., gallons, &c., at 
any given number of pence, from jd. to llfd. per yard, per 
quarter, per ell, per nail, per lb., per gallon, &c., &c. 

Gekebaii Eule. — ^Exchange the quantity and price for each other, and 
multiply by the price ; or find the amount at a penny, and multiply 
by the number of pence. If fractions occur, for i add id., i add 
^d., I add id., and so on. 

BXAJCPLEB. 

17.— 12 lbs. at 7d. per lb. : say 12d. are Is., and 7 times 1 are 7s. 
18 — 4*8 lbs. at 9d. per lb. : 48d. are 4a,, and 9 times 4 are £1 166. 
19.— 84 lbs. at 7d. per lb. : 84d. are 7s., and 7 times 7 are £2 98. 
20.— 132 lbs. at lid. per lb. : 132d. are lis., and 11 times 11 are £6 Is. 
21.— 262 gallons at lOd. per gallon : 252d. are 21s., and 10 times 21s. are 

£10 10s. 
22.-— 300 lbs. at 7d. per lb. : 300d. are 25s., and 7 times 25s. are £8 15s. 

When fractions occur in the quantity, as per rule; for a \ aHow a id. ; 
for a i a \d. 
23.— 42| lbs. at 7d. per lb. : 42id. aie 3s. 6id., and 7 times 3s. 6id. are 
£1 48. 9id. 
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24.~65i ozB., at 5d. per oz.: 65id. are 5s. 6id., and 5 times Ss. 5id. are 

£1 7s. 2id. 
25.— 87f lbs., at 8d. : 87f d. are 78. 3f d., and 8 times 7s. SJd. are £2 18s. 6d. 
26.-991 yards, at 4d. per yard : 99id. are 88. 3id., and 4 times 88. 3id. are 

£1 13s. Oid. 
27.-1401 ozs. at 7d. per oz. : 140f d. lis. 8fd., and 7 times lis. 8f d. are 

£4 Is. lOfd. 
28.— 88i lbs., at 7d. per lb. : 88id. are 7s. 4id., and 7 times 7s. 4id. are 

£2 lis. 5|d. 
29.-27 quires of paper, at 9id. per quire : 27d. are 2s. 3d., and 9i times 

2s. 3d. are £1 Os. 9id. 
30.*— 183f yards, at lOd. per yard: 183fd. are I6s. 3fd., and 10 times 

15s. 3f d. are £7 13s. Oid. 

When a M-acHon is in the Price, 

EuLE. — Gall the lbs., yards, &c., pence, which bring to shillings and pence $ 
multiply by the pence and fraction, as follows : — 

31. — 48 lbs., at 7id. per lb. : say 48d. are 4s., and 7i times 49. are £1 9s. 
32.-60 lbs., at S^d. per lb. : 60d. are 5s., and 5^ times 5s. are £1 7s. 6d. 
33.-72 lbs., at 9|d. per lb. : 72d. are 6s., and 9i times 6s. are £2 18s. 6d. 
34. — 84 gallons, at Hid. per gallon : 84d. are 7s., and HA times 78. are 

£4 Os. 6d. 
35.-96 yards, at lOfd. per yard ; 96d. are 88., and lOf times 8s, are £4 Os. 

Note. — As this rule is of importance to the accountant, it is expected it 
will be studied attentively. It will be found of great service to young men 
and shopkeepers. 

* It is necessary here to explain the application of this role in the fractions. One 
example will safBoe for all: we make use of the question, No. 30, for the purpose ; the 
illustration will appear clear to any capacity. 

We have here 188| yards, at lOd. per yard :—■ 

8. d. 
1831 = 158. 3|d., and 15 3| x by 10 stands thus :— 
10 



Ans. £7 13 Oi 



Multiply first the numerator of the fraction by 10, saying 10 times | are 50-8ths, 
which is 6 whole numbers, and 2^ths or | ; we write down ^ and carry 6 to the pence ; 
multiply the pence and shillings in the ordinary way, and so on with any other number. 
Remember, after multiplying the numerator, divide by the denominator, and the 
quotient will be so many pence ; set down the remaining fraction in its proper place, 
and carry to the pence. 
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INTUITIVE CALCULA.TIONS. 



AU mercantile transactions being made for money^ and pounds^ shillings, 
and pence being the principal denominations of the present ewrrency, 
and so regulated that Twelve Pence make One SMlUng^ and Two 
Mimdred and Forty Pence One Pound, the equations of two nunibers 
embrace the whole of mercantile calculations. 



NEW TABLE BY THE EQUATION OF TWELVE. 



For 16 take I one-fourth times 12 

.. 17 .... 1 five-twelfth 12 

.. 19 .... 1 seven-twelfth 12 

.. 20 .... I two-ihird 12 


F 


or 86 take 7 one-twelfth times . . 12 

.. 87 .... 7 one-fourth 12 

89 7 five-twelfth 12 


. . 91 .... 7 seven-twelfth 12 

.. 93 .... 7 three-fourth 12 

.. 96 .... 7 eleven-twelfth 12 


.. 21 .... 1 three-foarth 12 

. . 22 .... 1 eleven-twelfth 12 


. . 26 .... 2 one-sixth 12 




. . 97 8 one-twelfth 12 


.. 28 .... 2 one-third 12 

.. 29 .... 2 five-twelfth 12 

.. 31 .... 2 seven-twelfth 12 

.. 33 .... 2 three-fourth 12 

.. 36 .... 2 eleven-twelfth 12 


. . 99 . . 8 one-fonrth 12 


.. 101 .... 8 five-twelfth 12 

. 103 .... 8 seven-twelfth 12 

.. 105 .... 8 three-fourth 12 

. 107 .... 8 eleven-twelfth 12 


.. 37 .... 3 one-twelfth 12 




. 109 .... 9 one-twelfth 12 

. Ill g one-fourth 12 


. . 39 .... 3 one-fourth 12 


.. 41 .... 3 five-twelfth 12 

.. 43 .... 3 seven twelfth 12 

. . 46 .... 3 three-foarth 12 


. 113 .... 9 five-twelfth 12 

. 116 .... seven-twelfth 12 

. 117 .... 9 three-fourth 12 

. 119 .... 9 eleven-twelfth 12 


.. 47 .... 3 eleven twelfth 12 


.. 60 .... 4 one-sixth 12 

.. 62 .... 4 one-third 12 

.. 64 4 one-half 12 




. 121 ....10 one-twelfth 12 

123 .... 10 one-fourth 12 


. 126 ....10 five-twelfth 12 


.. 66 .... 4 seven-twelth 12 

. . 67 .... 4 three-fourth 12 


. 127 ....10 seven-twelfth 12 

. 129 ....10 three-fourth 12 

. 131 ....10 eleven twelfth 12 


.. 69 .... 4 eleven-twelfth 12 


.. 61 .... 6 one-twelfth 12 

. . 63 .... 6 one-fourth 12 




. 133 ... .11 one-twelfth 12 

135 ...11 one-fourth 12 


.. 66 5 fivetwelth 12 


. 137 ....11 five-twelfth 12 

. 139 ....11 seven-twelfth 12 

. 141 ....11 three-fourth 12 

. 143 ....11 eleven-twelfth 12 


.. 67 .... 6 seven-twelfth 12 

. . 69 .... 6 three-fourth 12 

.. 71 .... 6 eleven-twelftli 12 


. . 73 .... 6 one-twelfth 12 




. 146 ....12 one-twelfth 12 

. 147 ....12 one-fourth 12 

. 149 ....12 five-twelfth 12 

. 151 ....12 seven-twelfth 12 

. 153 ....12 three-fourth 12 

. 166 .... 12 eleven-twelfth 12 


.. 75 .... 6 one-fonrth 12 


.. 77 .... 6 five-twelfth 12 


. . 79 .... 6 seven-twelfth 12 

.. 81 .... 6 three-fourth... 12 


.. 83 .... 6 eleven-twelfth 12 



If the pnpil makes himself conversant with the above table^ he will be 
able in an instant, to tell the amount of any quantity, at any price, from 12 
to 240. It was constructed for the system, in order to facilitate the calcu- 
lation of either even, odd, evenly even, evenly odd, oddly odd, composite, 
plain, solid, perfect, hannonic, and square numbers, in any case, as far as 
12 reaches. 
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EXERCISE. I. 



Owen the value of an laAeger to determine the price qf amy proposed 
number of the same hvnd^ by the equation of twelve. 

This proposition, and its equivalent, developes the whole 
system of mercantile calculations, and can be briefly analyzed 
into three particular cases. 

First, the number whose value is required, must be either 
equal, greater, or less than 12. If 12, it admits of but one 
infallible rule ; if less, of three ; and if greater, of four operative 
ones. 

With respect to the particular cases : observe, that a number 
less than 12, may be an exact measure of 12, or prime to it; 
also, a number greater than 12 may be a multiple of 12, or 
prime to it. Each of these cases will be minutely considered, 
and carefully arranged under its distinct head; and as 12 is 
the equation to this section, we shall first take it into consi- 
deration. 

G-BKERAii BiTLB. — Call the pence which one costs shillings. If a halfpenny, 
farthing, or three fartmngs, be affixed to the price, call the hsJj^enny 
sixpence, and count three pence for each farthmg. If fractions occur, 
fori, say Hd.; f,4id.; *,nd.; ^,1^.; A, 8d.; it,7d.j ^, 2d.; 
A lOd.; A, id. 

The Beason of this rule is founded on the general principle. If a lb. 
cost Id., one shilling will be the cost of 12 lbs., that is, a shilling to the 
penny. Hence, as many pence as a lb. costs, so many shillings will 12 lbs. 
cost : if a lb. costs a halfpenny, 12 lbs. will cost sixpence ; and if a lb. costs 
a farthing, 12 lbs. will cost threepence, and the fractions in proportion. 

PEOBLBM 1. 
Knowvng the price of 1, tof/nd the value of 12, <m per rule, 

# XXABCPUES. 

1. — If a lb. of sugar cost seyenpence, 12 lbs. will cost as many shillings ; 
if a lb. cost Gfd., caU the sixpence six shillings, and the halfpenny sixpence, 
and it will be the price of 12 lbs. 

2. — If a yard cost 9id., call the 9d. nine shillings, and 8d. for the 
fjEurthing, you have the price of 12 yards ~ 9b. 3d. Again, if a yard cost 
5|d., c^ the 5d. five shillings, and count 9d. for the three farthings, you 
have the price of 12 yards = 6s. 9d. 

Finally, if the price per integer should amount to shillings, pence, &c., 
reduce the shillings and pence to pence ; call the pence, shilhngs, and you 
have the amount of 12 lbs., as per rule. 
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A few examples will render this exercise fiuniliar, whicli the learner is 
particularlj cautioned not to pass over until he is able to tell at once the 
amount of 12, at any proposed price per integer, which is best effected by 
studying attentively and practising the following examples : — 

3. — At I7id. per yard, what is the value of 12 yards ? — Ans. 17s. 6d. 
4.--At isid. per lb., what is the value of 12 lbs. ?— Ans. 16s. 9d. 
5. — 12 dozen of sherry, at £1 18s. 9d. per dozen ? — Ans. £23 58. 
6.— 12 pieces of calico, 5s. 3fd. per piece?— Ans. £3 38. 9d. 
7. — 12 dozen of ribbon, at 4s. 7id. per dozen? — Ans. £2 15s. lid. 
8.— 12 lbs. of thread, at Is. Hid. per lb. ?— Ans. £1 Ss. lOd. 
9.— 12 pieces of lawn, at 13s. Q^d, per piece?— Ans. £8 5s. lOid. 
10.— 12 ounces of silver, at 48. 7 Ad. per ounce ?— Ans. £2 15s. 2id. 

PROBLEM 2. 
To calculate the amomut of any mimbery from 12 to 24. 

BuLE 2. — Call the pence, &c., which the integer costs shillings, which 
increase by the same part of itself that the excess is of 12, if the 
excess be an exact measure of 12 ; but if prime, add the value of the 
prime part ; the sum will be the value of the proposed number. 



11.— What is the value of 18 lbs. of beef, at 5id. per lb. ?— Ans, 88. 3d. 
12.— What is the price of 17 lbs. of butter, at 13id. per lb. ?— Ans. 18s. 9id. 
13.— What will 23 lbs. of tea cost, at 6s. 7id. per lb. ?— Ans. £7 12s. 4id. 
14. — What is 13f gallons of brandy worth, at 15s. 9id. per gallon ? — Ans. 

£10 178. If d. 
15.— What is 19^ reams of paper worth, at 78. 9fd. per ream? — Ans. 

£7 128. 4id. 
16.— What will 23i lbs. of leather come to, at 2s. 8id. per lb. ?— Ans. 

£3 38. 7fd. 

PROBLEM 3. 

The reverse; hamng the amount of twelve, to find the price of one. 

Rule 3. — As many shillings as twelve are worth, so many pence will 
one cost. • 

EXAMPLES. 

17. — If 12 pigeons cost 8s., what is one worth ? — ^Ans. 8d. 

18. — ^If 12 yards of linen costs 16s., what is the price of one ? — ^Ans. Is. 4d. 

19.— If 12 pairs of stockings cost 48. 8d., what is that a pair ?— Ans. 4§d. 

20.— Bought 12 gallons of cider for £1, what is that a gallon ? — Ans. Is. 8d. 

21. — Paid 308. for 12 handkerchiefs, what were they a piece ? Ans. 2s. 6d. 

22. — Paid £6 for a dozen hats, what was that for one ? — Ans. 10s. 

23. — ^If a dozen of gloves cost £2 16s., what is that a pair ? — Ans. 48. 8d. 

24. — 12 cloth caps for £1 7s., what is that for on» ? — ^Ans. 28. 3d. 

25. — 12 bottles of port wine cost £2 Ss., what is that a bottle? — ^Ans. 4s. 
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PBOBLEM 4. 



jSaving the price of cmy number of which 12 is a muUiple, to find the 
fries of one. 

BiTiiE 4. — ^Find how many twelves are in the number of articles; then 
bring the amount into shillings, and divide by the number of twelves ; 
the result wUl be the price of one in pence. 

EXAMPLES. 

26. — ^Bought 48 pairs of scissors for £1 4s., what is that a pair? — Ans. 6d. 
27. — 72 yards of drab cloth for £3 6s., what is that a vard ? — Ans. lid. 
28. — 18 chair covers for £1 16s., what was the price of one P^-Ans. 9d. 
29. — 60 brass finger plates for £7 lOs., what is one worth ? — ^Ans. 2s. 6d. 
30. — 120 flower pots for £2, what is one worth at that rate ? — Ans. 4d. 
31. — 132 wine glasses for £4 19s., what is the price of one ? — Ans. 9d. 
32. — 108 pieces of dinner service for £2 5s., whatds that a piece ? — ^Ans. 5d. 
33. — 96 gmss frames for £62 16s., what is that a piece P — ^Ans. 13s. Id. 

Repeat the rale for finding the price of any number of which 12 iB a multiple, 
the price of one being given. 



FEOBLEM 6. 

The amount of omf mwiher of articles given, not an even nmttvple of 12, to 
find the value of one. 

BuiiE 5. — Call the number of articles pence. If these pence amoimt to 
shillings and pence, divide the shillings of the given value by the 
shillings, and the pence also by the pence. If both the pence 
and sMUngs give the same product, that number is the value of one 
article in pence. 

EXiJfFLES. 

34.-~If I pay £2 9s. 7d. for 85 lamp glasses, what is the cost of one P 

85 glasses as pence -^ 7s. Id. 

£2 9s. 7d.=49s. 7d. Divide 49s. by 7s.=7d., price of one lamp. 

Divide 7d. by Id. =7d. Ans. 

Note. — Observe, the product of both divisions is 7 ; therefore, the price 
of one lamp is 7d. 
35. — 107 yards of printed calico for £4 Os. 3d., what was it per yard ? 

s. d. s. d. s. d. 8. 

Yards as pence, 107=8 11. -^ 8 11) 80 3=«9=9d., value of one yard. 
£4 0s.3d.=80 3. 

Observe, that 8 is contained in 80 exactly 10 times ; but 11 cannot be 
divided into 3 ; therefore take one less, and carry the surplus to the pence 
and divide by 11, and the sum 9=='9d. is the result. Adopt a similar course 
in every other case. 
36.--Bought at a sale 42 salvers for £1 189. 6d., what was that a piece ?-— 

Ans. lid. each. 
37.-^Bought 109 knives for £2 Ss. 5d., what are they a piece P — Ans. 5d. 
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38. — 87 drawing oopies for £1 ISs. lid., what is one worth ? — ^Ans. lid. 
39. — ^If 63 Bqnares of glass cost 15s. 9d., what is one worth ? — ^Ans. 8d. 
40.— If 37 rabbits cost £1 13s. lid., what is one worth ?— Ans. lid. 
41.— If 83 pickled tongues cost £3 2s. 3d., what is one worth ? — Ans. 9d. 
42. — ^If 77 quarts of oil cost £3 lOs. 7d., what is one worth ? — Ans. lid. 
43.— If 113 peaches cost £2 168. 6d., what is one worth ? — ^Ans. 6d. 
44. — 35 ounces of thread for £1 3s. 4d., what is that per ounce ? — Ans. 8d. 
45. — ^Bought 22 hand-baskets for ISs. 4d., what is that a piece P— Ans. lOd. 
46.— 129 door-handles for £4 16s. 9d., what is that a piece?— -Ans. 9d. 

PROBLEM 6. 

< To calculate for amy muUiple of 12, or for amf nmkber that contains 12, 
evenU/, the price of one hevng given. 

Bulb 6. — Call the pence shillings, the halfpenny 6d., and count 3d. for 

ererj feurthing, as taught in rule the first ; which multiply by the 

number of twdves contained in the given number ; the result will be 

the answer. 

Iteaeon. — ^When the price of one in pence is called shiHings, it is the 

▼alue of 12 ; and when the value of 12 is multiplied by the number of 

twelves, the result is the amount of the given number. 

47.— What is the price of 24 lbs. of beef, at 3f d. per lb. ? 

Write 3s. 9d. for 3$d., and it is the value of 12, per rule the first ; and 
this multiplied by 2, the number of twelves contained in the given number 
is the answer. 

d. d. d. 
3f = 3 9 as per rule. 
2 



Ans. 7s. 6d. 



48.— What are 24 lbs. of cheese worth, at 6id. per lb. P — ^Ans. 12s. 6d. 

49.— What are 36 lbs. of mutton worth, at 4id. per lb. P— Ans. 13s. 6d. 

60.— 72 lbs. of lamb, at 9id. per lb. ?— Ans. £2 15s. 6d. 

51.— 84 yards of silk velvet, at 9s. 8fd. per yard P— Ans. £40 17s. 3d. 

52. — ^96 parlour locks, at 38. 7id. each P — Ans. £17 8s. 

53.-120 pair of gloves, at 2s. 3id. a pair P— Ans. £13 15s. 

54. — 120 gallons of rum, at 13s. lOd. per gallon P — ^Ans. £83. 

55. — 132 quarters of barley, at £1 13s. 9d. per quarter f — ^Ans. £222 15s. 

56.— 108 yards, at 2s. 9id. per yard ?— Ans. £15 Is. 6d. 

QUEBY.— How do you oalculate the amoant of any multiple of 12 ? Give fhe rule 
and the reason. 

PROBLEM 7. 

Raving the price qf one, to find the amount of amy aliquant number greater 
than 12, at the same rate per integer. 

Bulb 7.— Set down the price of twelve ; multiply by the number of twelves 
contained in the given number, to which add the amount of the prime 
part ; the whole added will be the amount of the proposed numoer. 

\ 



INTTTITIVE CALCULATIONS. 79 

57.— What is the amount of 25i stones of wheat, at 17id. per stone? 
£ 8. d. 
17 6x2 



1 15 
U= 2 2i 



Ans. £1 17 2i 



58. — What is the price of 73 lbs. of batter, at 6id. per pound ? Ans. 

£1 198. 6id. 
, 59. — What is the amount of 85 lbs. of beef, at Sid. per pound ? Ans. 

£1 3s. Did. 
60. — What is the price of 137 lbs. of worsted, at I7id. per pound ? Ans. 

£9 198. 9id. 
61. — ^What will 90 lbs. of tobacco come to, at 3s. 6id- per pound? Ans. 

£15 18s. 9d. 
62.— What is the amount of 104 yards of broad cloth, at 8s. 6fd. per 

yard? Ans. £44 lOs. 6d. 
63.— \Vhat is the price of 47 cwt. of fine flour, at 16s. 8id. per owt. ? 

Ans. £39 5s. 3|d. 
64. — What is the cost of 76 gallons of rum, at 14s. 8itd. per gallon? 

Ans. £55 17s. lOd. 
65. — What will the yearly rent of a farm, containing 52 acres, come to, at 

£1 3s. 6d. per acre ? Ans. £61 28. 

QUEBT.— To find the amonnt of any number, greater than 12, but prime to it, how do 
you proceed ? Give the rule. 



EXERCISE II. 

CALCULATION OF LACE. 



As the lace trade generally embraces a variety of fractions, 
often presenting difficulties to both buyer and seller, the 
following examples will be found sufficient to facilitate the 
accoimtant in totting up the amount of any quantity, at any 
price per dozen, with the greatest despatch. The same method 
may be applied where fractions are annexed to the price of any 
article. 

Bulb 1. — Apply the equation 12 as before directed. For i, count l^d. ; for 
A, Id.; for A, Id.; A, Ad.; 2^, Ad. 

EZABCPLES. 

1,— What is the amount of 2 dozen of Nottingham lace, at 16 Ad. per yard? 
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Operation. 
B. d. 8. d. 

12 yards, at 1 4i^ = 16 Of, which double for 2 dozen. 
2 



Ana. £1 12 1^ 



2. — ^What will 2i dozen of edging come to, at 8fd. per yard ? Ans. 98. 4|d. 
3.— What is the amount of 6i dozen of thread laoe, at Is. lOAd. per 

yard? Ans. £6 Is. 2iSd. 
4.— What will 91 dozen figured lace come to, at 9 Ad. per yard ? Ans. 

£4 78. 3|d. 
5.— Tell the amount of 16i dozen of silk lace, at Ss. 7f d. per yard ? Ans. 

£64 14s. lOid. 
6. — What will 23 i dozen of French lace come to, at 28. 11 Ad. per yard ? 

Ans. £41 98. lOid. 
7. — If a yard of flowered lace cost Ss. 2^2d., what will 27f dozen come to ? 

Ans. £58 2b. 3f H. 
8.— If a yard of fancy Brussels lace cost 9b. 10 Ad., what will 47i dozen 

come to ? Ans. £280 2s. Of Itl. 
9. — ^What will 76i dozen of blond lace come to, at 9s. 5 /ad. per yard ? 

Ans. £434 9s. 6Md. 
10.— 127i dozen of fancy wrought lace, at 28. iHd. per yard ? Ane. £166 

78. Old. 



EXERCISE III. 

PEOBLEM 1. 

To find the price of a gross^ the price of an article being given. 

BuLE 1. — ^Beckon the pence in the price of one article as shillings, and the 
number of pence in these shillings will be the price of a gross in 
shillings. 

Season. — Because, taking the pence in the price as shillings is the same 
as multiplying by twelve, and taking these shillings as pence again, is the 
same as x 12 by 12 =» 144 == one gross. 



1.— Onegr., at 8id.? Ans. 99s. I 6.— One gr., at 13id. ? Ans. 162s. 

2.— One gr., at 9id.? Ans. 1148. 6.— One gr., at 16id. ? Ans. 1988. 

3.— One gr., at Ufd. ? Ans. 141s. 7.— One gr., at 19id.? Ans. 231s. 

4.— One gr., at 12id. I Ans. 147b. | 8.— One gr., at 23f d. ? Ans. 285b. 
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EXERCISE IV. 



PEOBLEM 2. 
To find the 'price per score, the price of one heing given. 

BuLE 1. — Call the shilling pounds, and then see what proportion the 
pence hears to the shilUngs, which you are to add to the shillings 
also for pounds. 

•HTAUfPT.Tefl . 

9.— Twenty pair of gold ear-rings, at 19s. 9d. per pair? Ans. £19 IBs. 

Seeuon* — 9d. » | of a shilling ; and 15s. ^ f of a pound. 

10.— Twenty yards of hroad cloth, at lis. 6d. per yard? Ans. £11 lOs. 
11. — Twenty Tolumes of Bums* poems, at 13s. 9d. a piece ? Ans. £13 15s. 
12. — Twenty hibles, morocco binding, at 398. 9d. a piece ? Ans. £39 ISs. 
13.— Twenty sacks of flour, at £2 7s. 6d. a sack ? Ans. £47 10s. 
14. — Sixty mahogany chairs, stuffed, at £1 2s. 9d. a piece ? Ans. £68 5b; 
15.— One hundred silver tea spoons, at lis. 4d. each ? Ans. £56 13s. 4d. 

QUERY.— The price of one being given, how do you find the price of a score? 



EXERCISE V. 



PEOBLEM 3. 

To find the value of 100 cMrticles, the price of one being given. 

Biuut 1. — For every farthing in the price, take as many pence, and twice 
as many shillings. Thus, 100 pencils, at lid. each, is 12s. 6d. Six 
being the number of fSsurthings. 

Season. — ^Because, by taking a penny for eVW farthing, is the same as 
multiplying by four; and takmg two shillings ror every farthing, is the 
same as multiplying by ninety-six; and 96 + 4^100. 

EXAMPLES. 

16.— One hundred copy-books, at 4id. each ? Ans. £1 17s. 6d. 
17. — One hundred quiurts of vinegar, at Is. 3|d. a quart ? Ans. £6 lis. 3d. 
18. — One hundred hearth brushes, at 2s. 3id. a piece ? Ans. £11 7s. Id. 
19. — One hundred silver chains, at 17s. lOid. each ? Ans. £89 5s. 5d. 
20.— One hundred yards of mason work, at 5f d. a yard ? Ans. £2 78. lid. 
21.— One hundred guard chains, at 7s. 6f d. a piece ? Ans. £37 16s. 8d. 
22.— One hundred yards of sUk binding, at 14id. a yard ? Ans. £6 Os. lOd. 

PEOBLEM 4. 

JBg knowing the cmotmf of 100, to find the price of one. 

BiTLB 2. — To eight times the amount add one fifth of itself, and the sum is 
the answer in farthings. 
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EXAKFLXS. 



23.— If 100 articles cost £2 18§. 4d. 
what is one worth ? 

£ B. d. 

2 18 4 
8 



>^6)28 6 8 
4 18 4 



Ans. 28 0»28 far., or 7d. 



24.— If 100 geese cost £11 13s. 4d., 
what is that a piece ? Ans. 28. 4d. 



25.— If 100 yards cost £5 166. 8d., 
what will one cost ? 



£ 


s. 


d. 


5 


16 


8 
8 


-f-6)46 


18 


4 


9 


6 


8 



Ans. 56 0»56 fiur., or 14d. 



26.— If 100 lbs. of tea cost £27 lOs., 
what will one cost ? Ans. 5s. 6d. 



BY THX BQUATION OT TWO HUlfrSBED AND TOBTT. 

As the table of 12, witk its equations, meet aU oaleulaHons tip to ffUs 
Hage^ we now introduce to the student a new table, toith the equation 
of 240, similarUf constructed, <md which ma/tf he carried to infinity. 



For 340 take 1 five-twelfth times. . . . 


240 


For 700 take 


2 eleven-twelfth time8240 | 


.. 3fi0 .. 


.. 1 eleven-twenty-fourth 


.240 


.. 710 .... 


2 twenty-three-24th. 


. 240 


.. 360 .. 


.. lone-half 


240 


.. 720.... 


3 


. 240 


.. 370 .. 


.. 1 thirteen.24th 


240 


.. 730 .... 


3 one-twenty.fonrth . 
3one.twelfth 


.240 


.. 380 .. 


. . 1 seven-twelfth 


240 


.. 740 .... 


. 240 


.. 390 .. 
.. 400 .. 


. . 1 five-eighth 


240 
340 


.. 750.... 
.. 760 .... 


3 one-eighth 

3one-8ixth 


. 240 
. 240 


.. Itwo-third 


.. 410 .. 


. . 1 8eventeen-24th 


240 


.. 770 .... 


3 five^twenty-foorth 


. 240 


.. 420 .. 


. . 1 one three-fourth . . . 


240 


.. 780 .... 


3one.foiirth 


. 240 


.. 430 .. 


.. 1 nineteen-24th 


. 240 


.. 790 .... 


3 seven-24th 


. 240 


.. 440 .. 
.. 460 .. 


.. 1 five-sixth 


. 240 
240 


.. 800 .... 
.. 810 .... 


3 one-third 

3three-eight 

3 five-twelfth 


. 240 
. 240 


.. 1 seven-eighth 


.. 460 .. 


. . 1 eleven-twelfth 


240 


.. 820 .... 


. 240 


.. 470 .. 


.. ltwenty.three-24th... 


240 


.. 830 .... 


3eleven-24th 


. 240 


.. 480 .. 
.. 400 .. 


.. 2 

.. 2 one-twenty.foorth . 
.. 2 one-twelfth 


240 
240 


.. 840 .... 
.. 850 .... 


3 one-half 


. 240 
. 240 


3 thirteen 24th 


.. 600 .. 


240 


.. 860 .... 


3 seven-twelfth . . . 


. 240 


.. 610 .. 


. . 2 one-eighth 


240 


.. 870 .... 


3flve eighth 


. 240 


.. 620 .. 


.. 2 one-sixth 


. 240 


.. 880 .... 


3 two-third 


. 240 


.. 630 .. 


.. 2 five-twenty-fourth . 


240 


.. 890 .... 


3 8eventeen-24th . . . 


. 240 


.. 640 .. 


.. 2one-foarth 


240 


.. 900 .... 


8 three-foarth 


. 240 


.. 550 .. 


.. 28even-24th 


. 240 


.. 910 .... 


3 nineteen.24th 


. 240 


.. 560 .. 
.. 670 .. 


.. 2one.third 


240 
. 240 


.. 920 .... 
.. 930 .... 


3five.sixth 

3 seven-eighth 


. 240 
. 240 


.. 2 three-eighth 

.. 2five-twe&th 


.. 680 .. 


. 240 


.. 940 .... 


3 eleven-twelfth ... 


. 240 


.. 590 .. 


.. 2 eleven-twenty-fonrth 


.240 


.. 960 .... 


3 twenty-three-24th. 


. 240 


.. aoo .. 


.. 2one-half 


240 


.. 960 .... 


4 


. 240 


.. 610 .. 
.. 620 .. 
.. 630 .. 
.. 640 .. 
.. 650 .. 
.. 660 .. 
.. 670 .. 
.. 680 .. 
..690 .. 


.. 2 thirteen- 24th 

.. 2 seven-twelfth 

.. 2five-eighth 

.. 2two-third 

. . 2 seventeen-24th 

.. 2 three-foarth 

.. 2 nineteen-24th ..... 

.. 2five-sixth 

.. 2 seven-eighth 


. 240 
240 
240 
240 
240 
240 
240 
240 
240 


.. 1000 .... 
.. 1200 .... 
.. 1440 .... 
.. 1680 .... 
.. 1920 .... 
.. 2160 .... 
.. 2400 .... 
.. 2640 .... 
.. 2880 .... 


4 one-sixth 


. 240 
. 240 
. 240 
. 240 
. 240 
. 240 
. 240 
. 240 
. 840 


5 


6 


7 


8 





10 


11 


12 
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NOTB. — ^The pupil is recommended to pay partioiilar attention to the 
foregoing table : its object is to fEUjilitate the progress of those who wish 
to become expert calculators^ The ingenious Doy will see that the inter- 
mediate numbers can be found at once. The system is general, and wiU 
answer any number proposed. It will obviate the old Bi:Qe of Three and 
Practice systems ; a hateful remembrance to those who have spent years 
oyer them, and a terror to the tyro who has the dreary path before him. 



\. 



EXERCISE VI. 

FBOBLEM 1. 

The price of one being ginm^ to compute ike amouiU of cmy fmmber 
at, under, or over two hundred and forty, 

Genbbal Bule 1. — Call the pence which the unit costs pounds. If a 
hal^nny, farthing, or three farthings be affixed to tne price, call 
the hal^enny ten shillings, and count five shillings for each farthing ; 
if fractions be annexed, for i take 2s. 6d. ; A, 2s. ; iS> Is. 8d. ; A « 
Is. 3d. ; 3^, 7id. ; A, 3fd. ; and ii«, Ifd. and you have the price 
at 240. Then as often as 240 is contained in the number you have to 
find for, so many times will be your equation or multiple : add or 
subtract the value of the odd numbers to that found, and you will 
have the result. 
Season, — If a pound costs a penny, 240 lbs. will cost a pound. As many 

pence as the pound costs, so many pounds will be the cost of 240 lbs. ; if 

1 lb. costs a halfpenny, 240 lbs. will cost ten shillings ; if a fiirthing, 240 Ibe. 

will cost five shillings ; if an id., 240 yards will cost 28. 6d. ; A, 28. ; -^^ . 

Is. 8d.; A,ls.8d.; A,7id.; 6\,3fd.; and i is, lid. 

SXAMPItES. 

1 — 240 yards, at 19id. per yard P Ans. £10 58. 
2.— 240 lambs, at 7s. 7fd. per lamb P Ans. £91 ISs. 
3.-240 gallons of brandy, at 168. 9id. a gallon P Ans. £201 Os. S^d. 
4.— 240 yards of Yorkshire cloth, at 168. 7|d. per yard P Ans. £199 158. 
5_243 quarters of oats, at 646. 9id. per quarter P Ans. £665 9s. Sfd. 
6.-247 yards of broad doth, at 13s. 7|d. per yard P Ans. £168 2b. 9f d. 
7.— 260 chased salrers, at 23s. 7id. a piece P Ans. £306 17s. Id. 
8.— 280 yards of superfine doth, at 27s. 9id. per yard P Ans. £389 78. 6d. 
9.— 301 yards of Bilk, at 17s. 9id. per yard P Ans. £267 15s. 8id. 
10.— 400 yards of silk vdvet, at 2l8. 7|d. per yard P Ans. £432 188. 4d. 

PBOBLEM 2. 
To calculate for aaty number commensurate with 240. 
Bulb 2. — Call the pence which the integer costs pounds, the halfpenny ten 
shillings, and reckon five shillings for each farthing, as per rule Ist, 
which multiply by the number of times the given number contains, 
two hundred and forty, the result, will be the amount. 
G 2 
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What is the amount of each of the following commodities, at theb 
respective prices per integer ? 

EXAMPLES. 

11.— What are 480 yards worth, at 17id. per yard ? Ans. £35 lOs. 
12.— What are 720 lbs. worth, at 7id. per lb. ? Ans. £21 16s. 
13 — What are 960 stones of barley worth, at lO^d. per stone ? Ans. £42. 
14.— What are 1200 lbs. of beef worth, at 4id. per lb. ? Ans. £21 5s. 
15.— What are 1440 lbs. of tobacco worth, at 3s. 9d. per lb. ? Ans. £270. 
16.— What are 1680 lbs. of snuff worth, at 5s. 5id. per lb. ? Ans. £458 lOs. 
17.— What are 1920 lbs. of mutton worth, at 7d. per lb. ? Ans. £56. 
18.— What are 2160 yards of linen worth, at 15id. per yard ? Ane. £187 Ss. 

PEOBLEM 3. 

The amount of amy tmrnber greater than 240, Imt prime to it, 

EuLE 3. — CaU the pence, &c., which the integer costs pounds as per rule ; 
then multiply by the number of times that 240 is contained in the 
given number : add the value of the prime part, and the sum will be 
the amount. 

EZAHPLES. 

19. — What is 247 stones of wheat worth, at 15f d. per stone ? Ans. £16 

4s. 2id. 
20.-967 lbs. of rice, at 4id. per lb. ? Ans. £18 28. 7id. 
21.-1209 lbs. of sugar, at 6id. per lb. ? Ans. £32 14s. lOid. 
22— 11991 lbs. of tea, at 5s. 5id. per lb. ? Ans. £327 8s. 7|d. 
23.— 7l9i lbs. of honey, at 2f d. a lb. ? Ans. £8 4s. lOf d. 

PEOBLEM 4. 

To calculate the amount of any aliquot part under 240, at any price 
per integer. 

EuLE 4. — Gall the pence pounds, as per general rule, and take the aliquot 
part of 240 for the amount proposed. 

EXAMPLES. 

24.— What is 20 stones of wheat worth, at 17id. per stone ? Ans. £1 8s. 9d. 

25.— 30 lbs. of coffee, at 18d. per lb. ? Ans. £2 5s. 

26.— 40 pecks of oats, at I5^d. per peck? Ans. £2 lis. 8d. 

27. — 48 stones of bran, at lOd. per stone ? Ans. £2. 

28.-60 stones of flax, at 3s. 7id. per stone ? Ans. £10 17s. 6d. 

29.— 80 stones of wool, at lis. llf d. per stone? Ans. £47 18s. 4d. 

PEOBLEM 5. 

To find the value of any number less than 240, so that the deficiency may he 
an aliquot part thereof, 

EuLB 5. — From the price of the integer, written as per rule, take the part ; 
and the remainder will be the cost of the proposed number. 
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SXAHFLES. 

30. — ^What is the yalue of 160 stones of wheat, at 15d. per stone ? 
£15, the cost of 240. 
One-third 5, the cost of 80, the deficiency. 

£10, .valae of the proposed number. 

31.-180 lbs. of beef, at 4id. per lb. ? Ans. £3 7s. 6d. 
32.— 200 lbs. of iron, at 2id. per lb. ? Ans. £1 iTs. 6d. 
33.— 220 lbs. of sugar, at 6id. per lb. ? Ans. £5 19s. 2d. 
34.— 210 lbs. of coffee, at Is. 8d. per lb. ? Ans. £17 10s. 

PROBLEM 6. 

The amowat of any wumber greater than 240, 90 that the excess may he an 
aliquot part thereof. 

BULE 6. — Write the pence as pounds, to which add such part of the same 
as the excess is of 240 ; the sum will be the amount. 

EXAMPLES. 

35.— What are 260 lbs. of tea worth, at 2s. 7|d. per lb. ? Ans. £34 2s. 6d. 
36.— What are 270 lbs. worth, at 13id. per lb. ? Ans. £16 3s. 9d. 
87.— What are 280 lbs. worth, at did. per lb. ? Ans. £10 15s. lOd. 
38.— What are 300 lbs. worth, at Hid. per lb. ? Ans. £14 Is. 3d. 
39.— What are 320 lbs. worth, at 8id. per lb. ? Ans. £11 13s. 4d. 
40,— What are 360 lbs. worth, at ISfd. per lb. ? Ans. £23 12b. 6d. 
41.— What are 660 lbs. worth, at Hid. per lb. ? Ans. £26 6s. 
42,— What are 600 lbs. of loaf sugar worth, at lO^d. per lb. ? Ans. £26 6s. 
43.— What are 760 lbs. worth, at 18id. per lb. ? Ans. £68 lis. 8d. 

Note. — This mode of calculation may be carried as far as you please. It 
is evident how any odd number may be computed : it is only requisite to 
find the amount of the even part, as is already shown,' to which add the 
value of the prime part, and you hare the total. 

PROBLEM 7. 

To calculate the amowtt of 240, or any number eommenswrate with 240, at 

jpounds, sUlUngSj jpenceyfarthvngs^ Sfc, per integer. 

Bulb 7.— £^t, find for 240, at so many pounds ; then for the shillings, 
pence, farthings, fractions, &c. All these sums added, will give the 
amount required. 

XXAlCFIiB. 

44.— What is the value of 240 yards of broad cloth, at £1 7s. 7 id. per yard ? 

»240 at 1 = 240 

240 at 070= 84 

240 at 007=: 7 

240 at Oi » 10 



Ans. £331 10 



* A method by addition for those not very well conversant with multiplication. 
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EZPIiAlTATIOK. 

240 yards, at one pound, will be two hundred and forty pounds ; 24D 
yards, at seven shillings per yard, will be eighty-four pounds ; 240 yards, 
at seyenpence per yard, will be seren pounds ; and 240 yards, at one half- 
penny per yard, will be ten shillings ; maldng in all £331 lOs. 

To impress this more forcibly on the mind, let the following questions be 
solved by the same method : — 

45.-^60 ounees of gold, at £3 Ss. 4id. per ounce ? Ans. £1280 16s. 
46.— 960 cwt. of sugar, at £2 lis. 4d. per cwt. P Ans. £2464. 
47.— 1680 quarters of wheat, at £2 12b. 7d. per quarter? Ans. £4417. 
48.— 1920 quarters of barley, at £2 Is. lOd. per quarter? Ans. £4016. 
49.— 2400 yards of silk, at £3 Is. 7d. per yard ! Ans. £7390. 
50.-2880 ounces of gold, at £4 15s. lOd. per oz. ? Ans. £13800. 
51.— 17841 lbs. of silver, at £3 5s. 9d. per lb. ? Ans. £5866 10s. lO^d. 
52.— 1873i cwt. of tallow, at £2 13s. 5d. per cwt. ? Ans. £5003 2s. 9id. 

NoTB. — If the number proposed be odd, first find the amount of the 
even part, to which add the value of the odd number. 

PBOBLEM 8. 

To compute amf qucmtUy m whole mmbere^ at em inteprcU nmmber ofshUUnge 
per integer » 

Bulb 8. — Multiply the proposed number by half the price, when even, or 
by half the greatest even number contained therein; when odd, 
double the unit's figure of the product for shillings, the remainder will 
be pounds ; but for the odd part, add its amount, at a shilling per 
integer. 

XZAICFLES. 

53.— At 13s. per yard, what is the value of 88 yards ? 

83 yards 
i of 13 = 6* 



49 16 at 128. 
83s. are 4 8 at Is. 



Ans. £53 19 



54.-270 yards, at 2s. per yard ? Ans. £27. 
55.-650 lbs. of tea, at 4b. per lb. ? Ans. £130. 
56.-640 yards of silk, at 6s. per yard ? Ans. £192. 
57.-572 yards of velvet, at 8s. per yard ? Ans. £228 16s. 
58.-673 yards, at 10s. per yard ? Ans. £336 10s. 
, 59.-763 yards, at 128. per yard ? Ans. £457 16e. 

* iteofon.— There are six twoa contained in the greatest even number in 13, and 
when 83 is multiplied bv 6, it produces 4d8 twos, the tenth of which will be pounds ; 
but its tenth is the whole product of the unit's figure, which is multiplied by 2, 
producing shillings, being the same in effect as multiplying it by 90, and dividing 
the result by 10. 
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EXERCISE VII. 

CALCULATION OP WOOL. 

As the weights of wool vary in difiPerent places, we think it 
but justice to buyer and seller, to give the following table 
according to custom, with a few examples in each case, which 
wiU render the calculation familiar under any head : — 

TABLB OF WJiiaHTS. 



Qmeral WeighU. 

7 pounds...... make 1 doye. 

2 doyes, or 14 lbs..... 1 stone. 

2 stones, or 28 lbs 1 tod. 

6i tods 1 wey. 



In same parU qf Englemd, 
15 pounds make 1 stone. 

2 stones, or 30 lbs 1 tod. 

8 tods, or 240 lbs 1 pack. 

In Ireland, 16 lbs 1 stone. 



And in some places, 14 lbs. make 1 stone. 

PBOBLEH 1. 

Having the price per 2d., tojind the price per stone of 14 lbs. 

1. G-ENESAL BnuE. — Gall the pence which 1 lb. costs shillings, and you 
haye the price of 12 lbs. ; for a stone of 14 lbs. add the -|- ; for a 
stone of 15 lbs. add the i ; and for a stone of 16 lbs. add the i ; 
and you haye the answer. 

Season,— In either of the aboye cases, when you call the pence shillings, 
you haye the yalue of 12 lbs. ; when you add the one-sixth, you haye nie 
amount of a stone of 14 lbs. ; the one-fourth, the yalue of a stone of 15 
lbs. ; the one-third, the yalue of a stone of 16 lbs. 

EXAMP£E8 09 14 LBS. 

1. — If a pound of wool cost 17d., what is the cost of a stone ? 
d. s. d. 
17=17 
i 2 10 

Ans. 19b. lOd. 



2.— If a pound cost 23id., what will a stone come to ? Ans. £1 78. 5d. 
3. — If a pound cost 3s. 9id., what is a stone worth ? Ans. £2 18s. Id. 
4.— If a pound cost 5s. 6id., what will a stone oome to P Ans. £8 17s. S^d* 
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PROBLEM 2. 
Saoing the price per lb,, to know the price per tione of 16 lbs. 

BXAHPLEB OF 15 IiBB. 

5.— What will a stone of 15 lbs. oom« to, at 28. lid. per lb. ? 
8. d. £ 8. d. 
2 li^l 5 9 
One-fourth 6 5i 



I 



Ans. £1 12 2i 



6.— If 1 lb. cost 13id., what will a stone come to P Ans. 16s. lO^d. 

7.— If a lb. cost 2s. 7id., what will 7 stones come to ? Ans. £13 13s. 5id. 

8.— If a lb. cost Is. 9id.) what will 9 stones come to P Ans. £12 Is. lOid. 

PSOBLEM 3. 
Saving the price per lb., to find for a stone of 16 lbs, 

BZAKPLBS. 

9. — ^What will a stone come to, at 28. 5id. per lb. ! 
8. d. £ 8. d. 
2 6i«l 9 6 
One-third 9 10 



Ans. £1 19 4 



10.— If 1 lb. cost I7fd., what cost a stone P Ans. £1 Ss. 8d. 
11.— If 1 lb. cost ISid., what cost a stone P Ans. ISs. 
12.— If 1 lb. cost 16id., what cost a stone P Ans. £1 Is. 8d. 

Note.— A pack of wool contains 240 lbs. ; a pack of 15 lbs. to the stone 
contains 16 stones ; a pack of 16 lbs. to the stone, 15 stones : so by either 
pack, stone, or lb., you have the result instantaneously, at any .'proposed 
price per pack, per stone, or per lb. 

PROBLEM 4. 

By ha/oing the price of a lb., to Jcnow the amount per pack. 

RuLB 2. — Call the pence which a lb. costs pounds, the halfpenny ten 
shillings, and each farthing fiye shillings, and you have the amount 
per pack ; then multiply by the numb^ of packs, and you hare the 
answer. 

BXAMFLB8. 

13.— 2 packs of wool, at 15f d. per lb. P Ans. £31 lOs. 
14.— 3 packs of wool, at I7id. per lb. P Ans. £51 15s. 
15.-7 packs of wool, at 23f d. per lb. P Ans. £166 5s. 
16.-12 packs of wool, at 25}d. per lb. P Ans. £309. 
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Note. — The calcalation of feathers, bran, or barley, is the same, because 
each of these standards contain as many integers of its own denomination 
as a stone of wool contains pounds. When you estimate a stone of 16 lbs. 
at a pound, it will be Is. 3d. ; a stone of 15 lbs., Is. 4d. ; and a stone of 
14 lbs., Is. 5^. 



EXERCISE VIII. 

THE CALCULATION OF WHEAT. 
PROBLEM 1. 

Knowing the price of a huahel, coomb, or quarter, to find the price of any 
mmber of bushels, ooomis, or quarters, at any proposed price. 

EtTLE 1. — Keduce the price of the bushel, coomb, or quarter, to pence, and 
call it so many shillings ; multiply these by the number you calculate 
for, according to rule 2nd, in page 76, and you have the amount. 

EXAMPLES. 

1. — 18 bushels, at 5s. 4d. per bushel ? Ans. £4 16s. 
2.-26 bushels, at 4s. lO^d. per bushel ? Ans. £6 6s. 9d. 
8.— 23 quarters, at £2 9s. 3d. per quarter ? ^ Ans. £56 12s. 9d. 
4.-r-31 quarters, at £2 lis. lOd. per quarter ? Ans. £80 68. lOd. 

Note. — ^A load of com is 5 bushels, a cart-load 40 bushels, and a pint 
measure is supposed to contain 7922 wheat or barleycorns. 



EXERCISE IX. 

CALCULATION OF FLOUB. 

PROBLEM 1. 

To calddatefor any mmber qf stones or bags, at any price 
per stone, per bag, Sfo. 

Bttle 1. — Gall the pence whijoh a stone costs shillings, the shillings and 
pence which a bag costs pounds, then calculate on the genersi prin- 
ciple by the equations of 12 or 240, as the case may be. 



1. — 13 stones of flour, at Is. 3d. per stone ? Ans. 16b. 3d. 
2. — 14 stones of flour, at Is. 4d. per stone P Ans. 18s. 8d. 
3.— 20 sacks of flour, at 27s. 9d. per sack ? Ans. £27 15s. 
4.— 30 sacks of flour, at 29s. 8d. per sack ? Ans. £43 17s. 6d. 
5.— 60 sacks of flour, at 32s. 3d. per sack ? Ans. £96 15s. 
6.—80 sacks of flour, at 35s. lOd. per sack ? Ans. £143 68. 8d. 
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EXERCISE X. 

THE CALCULATION OF OATS AND BABLET. 

PROBLEM 1. 

To ealeulaU the amoutU qfamy mm^er ofUuheU or quarters ofoatt^ or 
barley, at a^iypriceper bushel or quarter. 

Bulb 1. — ^Bring the price of one into pence, which call shiUingB, and 
moltiplj by the number of bushelB or qnsrtem for the result. 

BXA^XXS. 

1.— 30 qnartera of barley, at 27b. 9d. per quarter P Ana. £41 128. 6d. 
2.-— 23 quarters of barley, at 298. 6d. per quarter? Ana. £33 168. 9d. 
3. — ^27 quarters of barley, at 3l8. 9d. per quarter P Ans. £42 17s. Sd. 
4.-^7 quarters of barl^, at 25s. lOd. per quarter ? Ans. £47 16s. lOd. 
5. — ^20 quarters of oats, at 33b. 9d. per quarter P Ans. £33 15s. 
6.-33 quarters of oats, at 37s. lOd. per quarter ?* Ans. £62 8s. 6d. 



EXERCISE XI. 



THE CALCULATION OF LAND. 

FBOBLEM 1. 

By hemng the price of a perch, to know the rate per acre, 

BULE 1. — ^Write the price of a perch in pence as pounds, and from it 
deduct its one-third ; the remainder will be the amount of the acrea 
in pounds. 

EZAICPLE. 

1. — ^At 15id. per perch, what is that per acre ? 

£ 8. 

15 15, the amount of 240. 
One-third, 6 5 



Ans. £10 10, the amount of 160 perches. 

FBOBLEM 2. 

By having the price per perch, to Jknow the value per rood, 

BtTLB 2. — Call the pence which the perch costs pounds, and the one-sixth 
thereof wiU be the amount per rood. 

* It may assist the corn dealer to know, for small gaantities,-- that ie. a bushel is 
l|d. a quart ; 0b.. 3^* : ^s., Sd.; being for erery 8d. a omhel id. per quart. 
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XZAMFLE. 



2. — At 6d. per peroh, what is that per rood ? 
•^^) £6, the amount of 240. 

Ans. £1, the amount of 40 perobes, or a rood. 

PEOBLEM 3. 

By hcming the price per acre^ to Jsnaw the amount per perch. 

Bfle 3.— To the price of the acre in pounds, add its half, and call the sum 
the prioe of the peroh in pence. 

inrAin>T.T8 - 

3.— At £6 per acre, what is that a perch ? 

£6 

Ans. 9d. per peroh. 

PBOBLEM 4. 

2b reduce pUmiaHon to itatute acres. 

Bulb 4. — ^Double the Irish acres, and from it take twice the double, keep 
two figures to the right; the one-hnndred-and-twenty-first part 
of the remainder will be statute acres. 

EXAKFLB. 



^.— In 484 Iri 


ish acres, how many English ? 
1936 






-S-121) 94864 




Ans. A. 784 English. 




PBOBLEM 5. 



To reduce BngUsh to Irish acres^ or statute to plautaUon. 

Bulb 5. — To fiye times the English acres, add twelve times the same, and 
keep a figure to the left ; to that sum add its one-fbrtj-ninth ; diyidt 
the result by 1000, and you have the acres in plantation measure. 
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EXAMPLE. 

5. — In 784 English 'acres, how many plantation acres ? 

3920 
47040 



1 yard 

2 do. 
^4 do. 

6 do. 

8 do. 

10 do. 









474320 






^ 


A) 9680 






-^ 1,000) 484.000»484 acres. 






[KEKBIOirS IN YASDS WHICH MAKE AN AOBE. 




by 


4840 


11 yards 


by 


440 






.. by 


2420 


20 do 


by 


242 






..by 


1210 


22 do 


.by 


220 






.. by 


968 


40 do 


.by 


121 






..by 


605 


44 do 


by 


110 






..by 


484 


55 do 


by 


88 



PBOBLEM 6. 

To find the oonient of a piece of land in ya/rda^feet^ and inches, 

BuLE 6. — Beduoe the yards and feet to feet ; multiply the length by the 
width ; diyide the result by 9, and you have the content in yards and 
feet. 

EXAMPLES. 

6. — What is the content of a piece of ground 6 yards, 2 feet, 6 inches long, 
by 4 yards 2 feet broad ? 

yds. ft. in. ft. in. 
6 2 6 = 20 6 
4 2 » 14 



-^9)287 feet, 
yds. 31 8 feet.— Ans. 

7.— What is the content of a plot of ground, 12 yards 1 foot, by 7 yards 

2 feet broad ? Ans. 94 yards 5 feet. 
8. — If a garden be 45 yards 2 feet long, by 36i: broad, what does it measure 

in yards and feet. Ans. 1666 yards, 7 feet, 72 inches. 



FEOBLEM 7. 

2b redMce Irish miles to English^ and JSngUsh to Irish. 

BuLE 7. — To the Irish miles add four times the same, advancing a figure 
to the right ; the one-eleventh of the sum will be English. 
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BXAMPLIS. 

9. — In 27 Irish miles how many English ? 

27 
108 

+11) 378 

Ans. 34^^ English. 

10.~In 75 Irish miles how many English ? Ans. 95 ^^^m. Eng. 
11.— Bring 120 Irish miles to English ? Ans. 152 ^m. Eng. 
12. — In 753 Irish miles how many English ? Ans. 958j^^m. Eng. 

BEYEBSE THIS BXTLE. 

Multiply the English miles by 11, and divide by 14 ; yon have the Irish 

miles. 

EXAMPLES. 

13. — In 40 English miles how many Irish ? 

40 
11 

-^ 14) 440 

Ans. 31f Irish. 

14. — In 95 EngHsh miles how many Irish ? 

95 
11 

-14)1045 

Ans. 74i^m. Irish. 

15.— Briing 175 English miles to Irish ? 

175 X 11 = 1925 + 14 = 137im. Irish. 

16. — ^In 654 English miles how many Irish ? 

654 X 11 = X920 -T- 14 = 516m. Irish. 

17.— In 960 English miles how many Irish ? 

960 X 11 = 10660 -^ 14 « 754fm. Irish. 

18. — In 1000 English miles how many Irish ? 

1000 X 11 = 11000 -f. 14 « 786fm. Irish. 
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EXERCISE XII. 

NEW TABLB OB ATOIBDUFOIS WJEiaHT, PBOM ^D. TO 8b. 6d. PBB LB.: 
PBB CWT. 



If^ft 


I^cwt. 


yft 


f-owt. 


V-ft 


I^owt. 


yib 


q^cwt. 


d. 


£ 8. 


d. 


d. 


£ 8. 


d. 


d. 


£ 6. 


d. 


d. 


£ 8. d. 


i ifl 


2 


4 


6 ic 


1 2 16 





Hi is 5 9 


8 


20 is 9 6 8 1 


i .. 


4 


8 


6i.. 


. 2 18 


4 


12 .. 


. 6 12 





21 . 


.. 9 16 


i .. 


7 





6*.. 


. 8 


8 


m.. 


. 6 14 


4 


22 . 


..10 5 4 


1 .. 


9 


4 


6*. 


. 8 3 





121.. 


. 5 16 


8 


28 . 


..10 14 8 


u .. 


11 


8 


7 .. 


. 8 5 


4 


m.. 


6 19 





24 . 


..11 4 


u .. 


14 





7i.. 


8 7 


8 


13 .. 


. 6 1 


4 


25 . 


..11 13 4 


u .. 


16 


4 


7i.. 


. 3 10 





13i.. 


. 6 8 


8 


26 . 


..12 2 8 


2 .. 


18 


8 


7f.. 


8 12 


4 


m.. 


. 6 6 





27 . 


..12 12 


24 .. 


1 1 





8 .. 


3 14 


8 


18i.. 


. 6 8 


4 


28 . 


..13 1 4 




1 3 


4 


8i.. 


3 17 





14 .. 


. 6 10 


8 


29 . 


..13 10 8 


2J 


1 5 


8 


8i.. 


3 19 


4 


14i.. 


6 13 





30 . 


..14 


3 '.'. 


1 8 





8f.. 


4 1 


8 


14i.. 


. 6 15 


4 


31 . 


..14 9 4 


H .- 


1 10 


4 


9 .. 


4 4 





14i.. 


6 17 


8 


32 . 


.,14 18 8 


3i .. 


1 12 


8 


9i.. 


4 6 


4 


15 .. 


7 





33 . 


..15 8 


H .. 


1 15 





9*.. 


4 8 


8 


15i.. 


7 4 


8 


34 . 


..15 17 4 


4 .. 


1 17 


4 


9i.. 


4 11 





16 .. 


7 9 


4 


35 . 


..16 6 8 


4i .. 


1 19 


8 


10 .. 


. 4 13 


4 


16i.. 


7 14 





36 . 


..16 16 


4i .. 


2 2 





lOi.. 


4 15 


8 


17 .. 


7 18 


8 


37 . 


..17 5 4 


4i .. 


2 4 


4 


lOi.. 


. 4 18 





m.. 


8 3 


4 


38 . 


..17 14 8 


5 .. 


2 6 


8 


lOf.. 


5 


4 


18 .. 


8 8 





39 . 


..18 4 


H .. 


2 9 





11 .. 


5 2 


8 


m.. 


8 12 


8 


40 . 


..18 13 4 


54 .. 


2 11 


4 


lli.. 


. 5 5 





19 .. 


8 17 


4 


41 . 


..19 2 8 


51 .. 


2 13 


8 


lli.. 


. 5 7 


4 


19i.. 


. 9 2 





42 . 


..19 12 



PROBLEM 1. 

Hkejmce of a drachm vnfcurthmgs^ to find the value of lbs. 

RuLB 1. — Multiply the price of a draohm in fiirthings, by 8ixteen, and that 
product by the number of lbs. ; double the first figure for shillings, 
then divide by six : the quotient will be pounds, shillings, and pence. 



1.— At 3id. the drachm, what cost 8 lbs. P 

13 X 16 X 8 = 166 8 -^ 6 = £27 148. 8d. Ans. 
2.— At 4id. the drachm, what coBt 68 lbs. P Ans. £326 8s. 

PROBLEM 2. 

Tofiitd the value of a Z5., the price fer ounce being gvoen. 

Bulb 2. — ^If it be a pound avoirdupois, divide the ferthings in the price 
per ounce by three, for the answer in shillings : if a pound troy, 
divide by four. 
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^Reason, — By tftking the ferthiiigs as shillings, is multiplying by 48 : now, 
-7- 48 by 3 » 16 oz. in a pound avoirdapois ; -f- 48 by 4 »= 12 lb. troy. 



3. — 1 lb. SToirdapois, at 5d. per onnce ? Ans. 6s. 8d. 

4. — 1 lb. avoirdupois, at 7id. per ounce ? Ans. 10s. 

5. — 1 lb. avoirdupois, at lOf d. per ounce ? Ans. 14s. 4d. 

6. — 1 lb. troy, at 6|d. per ounce P Ans. 6s. 9d. 

7. — 1 lb. troy, at 7id. per ounce ? Ans. 7s. 8d. 

8. — 1 lb. troy, at llfd. per onnce ? Ans. lis. 9d. 

BWEB8B THB ABOTX. 

PBOBLEM 8. 

Tojind the value of cm otMce^ the price per lb. being gwen, 

Biris 3. — If an ounce avoirdupois, take the shillings as farthings, and 
multiply by 3 ; if an ounce troy, multiply by 4 : the answer will be 
pence. 

'ELeason, — Taking the shillings as £Etrthings, is equal to dividing by forty- 
eight, instead of sixteen ; therefore, we multiply by three : for 16 x 3^=48 ; 
and, in the case of troy weight, we multiply by four :— 12 x 4 ~ 48. 

EXAHPLBS. 

9. — 1 oz. avoirdupois, at 3s. per lb. P Ans. 2id. 
10. — 1 oz. avoirdupois, at 6s. per lb. P Ana. 4^d. 
11. — 1 oz. avoirdupois, at 9s. per lb. P Ans, 6|d. 
12.— 1 oz. troy, at 28. per lb. ? Ans. 2d. 
13. — 1 oz. troy, at 6s. per lb. P Ans. 6d. 
14. — 1 oz. troy, at 9b. per lb. ? Ans. 9d. 

PBOBLEM 4. 

The value of amy number ofewts, at pence per ounce. 

BuLE 4. — Multiply the pence per oz. by the owts., and with the product 
considered as pence, take parts of 1792, (tiie number of ozs. in 
112 lbs.,) the answer will be pounds sterling. 

EXAMPLBS. 

15. — What will 6 cwts. come to, at 6d. per ounce P 

6x5 = 30d. = 2s. 6d. = i of 1792=£224. Ans. 
16. — What will 10 cwts. come to, at 4d. per oz. ? Ans. £298 13s. 4d. 
17. — ^What will 8 cwts. come to, at 3d. per oz. ? Ans. £179 48. 
18.— What will 12 cwts. come to, at 4d. per oz. ? Ans. £358 8s. 

PBOBLEM 5. 

Having the price per pound in pence, to find the amount per quarter. 

BtJLE 5. — Multiply two shillings and fourpence by the price of a pound in 
pence, for the price of the quarter. 
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XXAMPIJE. 

19. — At 4d. per pound, what is that per quarter or 28 lb. ? 

8. d. 
2 4 X 4 » 98. 4d. Aiu. 

PBOBLEM 6. 

The price of alb, inpenoe^ given to find the value of a ton. 

Bulb 6. — Take the 8hillixigB in the price of a owt. as pounds, and for oTerr 



fourpenoe add six shillings and eightpenoe. 



20.— 1 ton, at Id. per lb. ? Ans. £9 6s. 8d. 

21.— 1 ton, at 3d. per lb. ? Ans. £28. 

22.— 1 ton, at 2d. per lb. ? Ans. £18 ISs. 4d. 

28.— 1 ton, at 4d. per lb. ? Ans. £37 6b. 8d. 

24.-1 ton, at 5d. per lb. ? Ans. £46 ISs. 4d. 

25.— 1 ton, at 7d. per lb. ? Ans. £65 6b. 8d. 

PEOBLEM 7. 

7^ price of alb. in farthinffs given, to find the value of a ion. 

BuLE 7. — Multiply the price of a lb. in fiurthings by seven, and divide bj 
three for the answer in pounds. 

EXAHPLES. 

26.— If 1 lb. of iron cost Ifd., what cost 1 ton ? 

IJd. = 7 X 7 = 49 

-r3) 

Ans. £16 68. 8d. 



27.— If 1 lb. of iron cost 2id., what cost 1 ton? Ans. £23 68. Sd. 

28.— If 1 lb. of iron cost 2f d., what is it a ton ? Ans. £25 138. 4d. 

29.— What will a ton come to, if 1 lb. cost 3H- ? Ans. £32 13s. 4d. 

30.— If 1 lb. cost 3id., what is a ton worth ? Ans. £35. 

31.— If 1 lb. of iron cost 4id., what is a ton worth ? Ans. £39 13s. 4d. 

32.— If 1 lb. cost 4^d., what is that a ton ? Ans. £42. 

33.— If 1 lb. of lead cost 4id., what is it per ton ? Ans. £44 68. 8d. 

PBOBLEM 8. 

BETEBSB OP THE POBEGOIKa BULE. 

The price of a ton given, tofmd the value of alb. 

BuLE 8. — ^Multiply the price of a ton b;^ three, and divide by seven, you 
will have the answer in &rthings. 

EXAMPLES. 

34.— If 1 ton of iron cost £16 68. 8d., what is that a pound ? 
£ 8. d. 
16 6 8 X 3 = 49 

-f-7) 

Ans. 7 « If 
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35.— If 1 ton weight cost £23 69. 8d., what is it per lb. ? Ans. 2id. 
36. — ^If a ton of iron cost £39 13s. 4d., what is it per lb. ? Ans. 4id. 
37.— At £23 13s. 4d., the ton, what is it per lb. ? And. 2ii\d. 
38.— If 1 ton cost £42, what is that per lb. ? Ans. 4id. 
89.^If a ton cost £84, what is it per lb. ? Ans. 9d. 
40.— At £91 the ton, what is that per lb. F Ans. 9id. 

PEOBLEM 9. 

To calculate the value of amy number of tons at pence per owt 

BuLE 9. — Multiply the pence per cwt. by the tons, and iS of the product 
considered as pounds is the amount. 

EXAMPLES. 



41. — 6 tons, at 2d. per cwt. ? 
^ 2 X 6 = 12 

Ans. £1 



42. — 8 tons, at 3d. per cwt. ? 
8 X 3 ^ 24 

Ans. £2 






43.— \7hat will 9 tona opme to, at 8d. per cwt. ? 
8 X 9 = 72 

£6 Ans. 

44.— What will 10 tons come to, at lid. per cwt. ? Ans. £9 Ss. 4d. 
45. — 24 tons, at 7id. per cwt. ? Ans. £15. 
46.--36tons, at 13id. per cwt. ? Ans. £40 lOs. 
47.-60 tons, at 194d. per cwt. ? Ans. £97 10s. 

PEOBLEM 10. 

To calculate for cwts.t qre,^ stones^ hctlf stones^ lbs,, and k lbs.; a sMlUng 
being the integer. 

Bulb 10.— Call the cwts. shillings; f, 9d.; i, 6d.; i, 3d.; 14 lbs., l^d.; 
7 lbs., }d.; 1 lb., a^d.; i lb.; Ad.; i lb., if 2d. Then multiply by 
the number of shillings, take parts for the odd pence, and you hare 
the result. 

EXAMPLES. 

48. — What will the carriage of 17 cwts. 3 qrs. 21 lbs. come to, at 3s. per cwt.? 
cwts. qrs. lbs. 
17 3 21 



17s. Hid. X by 8 = £2 13s. 9id. Ans. 
49.-T-What will the carriage of 15 cwts. 1 qr. 7 lbs. come to, at 7b. per cwt. P 

Ans. £5 78. 2id. 
50. — ^What win the carriage of 9 cwts. 3 qrs. 27 lbs. come to, at 9s. per cwt. ? 

Ans. £4 9s. llgJ^d. 
51. — ^What will the carriage of 13 cwts. 3 qrs. 15 lbs. come to, at Is. 7d. 
per cwt. ? Ans. £1 Is. 11 A%d. 
H 
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FBOBLBM 11. 

To eaUmlfitefor ewts. quarters, and pounds, at an^ price per cwt. ; 
a pound the integer, 

BiriiB 11. — OeQI the owts. pouads, five times the quurten shillings, and two 
and the one-serenth times the pounds penoe ; it will be the amount at 
a pound : then take parts for the shillings and penoe. 

IXAMFLBS. 

52.— What is 18 owt. 2 qrs. 14 lbs. of pork worth, at £1 6s. 8'd. per cwt. ? 
£ s. d. 

13 12 6 amount as per rule, at £1 per cwt. 
One-third 4 10 10 amount at 6s. 8d. 



Ans. £18 3 4 



53.— What will 27 cwt. 2 qrs. come to, at £2 14«. 6d. per cwt.? Ans. 

£74 18s. 9d. 
54.— Tell the priee of 83 cwt. 1 qr. 14 lbs., at £1 15s. per cwt. ? Ans. 

£58 8s. lid. 
55.— If 1 owt. cost £1 18s. 4d., what will 42 cwt. 1 qr. 20 lbs. come to? 

Ans. £70 14s. afd. 
56.— What is 85 cwt. 1 qr. 10 lbs. worth, at £2 17s. 6d. per cwt. ? Ans. 

£245 7s. O^fd. 
57.— At £4 158. 6d. the cwt., what is 19 cwt. 3 qrs. 19 lbs. worth ? Ans. 

£95 2s. 4|^. 

Beaton, ^You estimate the cwt. at a pound, and the quarter and pound 

proportionably. 

PBOBLEM 12. 

To oalouUxtefor tons, owts,, qrs,, and lbs.; apownd being the integer. 

Bttle 12. — Gall the tons pounds ; the cwts., shillings ; | cwt., 9d. ; i cwt., 

6d. ; i cwt., 3d. ; . 14 lb., lid. ; 1 lb., 2^d. If more than a pound, 

multiply by the number of pounds, and take parts for the shillings 

and pence ; if less than a pound, take parts for the shillings and pence 

out of the price at a pound. 

EXAMPLBS. 

58. — 12 tons 12 cwts. 3 qrs., at 6s. 8d. per ton ? 
t. c. q. £ s. d. 
12 12 3 = 12 12 9 at £1 per owt. 

+68.8d. = i) 

£4 4 9 Ans. 



59 16 tons 16 cwt. 3 qrs. 14 lbs., at 13s. 4d. per ton ? Ans. £11 48. 7d. 

60.-27 tons 18 cwt. 2 qrs. 14 lbs., at 158. per ton ? Ans. £20 18s. iff d. 
61.-32 tons 12 cwt. 1 qr. 7 lbs., at 16s. per ton? Ans. £26 Is. 10^. 
62.-44 tons 14 cwt. 1 qr. 7 lbs., at 16s. 8d. per ton ? Ans. £37 ^^. 3f d. 
63.-99 tons 9 cwt. 3 qrs., at 268. 8d. per ton ? Ans. £132 13s. Od. 
64.-56 tons 8 cwt. 2 qrs., at 228. 6d. per ton ? Ans. £63 90. 6f d. 
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65.-66 tons 6 cwt. 3 qrs., at 238. 4id. per ton ? Ans. £77 7s. lO^d. 
66.— 126 tons 11 owt. 3 qrs. 14 lbs., at £12 per ton ? Ans. £1519 28. 6d. 



CABBIAGE OF BAILWAY GOODS. • 
67.— What will the carriage of 7 tons 5 owt. 3 qrs. 14 lbs. of goods per 

rail from London to Manchester come to, at 25s. 3d. per ton ? Ans. 

£9 4s. 2,i,d. 
68.— What will the carriage of 9 tons 9 owt. 1 qr. 16 lbs. of goods from 

York to Newcastle, per rail come to at 17s. 6d. per ton ? Ans. £8 

5s. Sid. 
69.— What will the carriage of 37 tons, 13 cwt. 2 qrs. 18 lbs. of goods 

come to per rail from Bristol to Liverpool at £1 13s. lOd. per ton ? 

Ans. £63 148. 11^^ d. 
70. — What will the oarriaee of 43 tons 1 owt. 1 qr. 1 lb. of goods per rail 

come to, from Paddmgton to Edinburgh, at £2 7s. 9d. the ton ? 

Ans. £102 16s.3J^d. 
71.— What will the carriage of 84 tons 3 cwt. 3 qrs. 20 lbs. of goods per 

rail, from lianchester to Aberdeen, come to at 52s. 9d. the ton ? 

Ans. £222 Is. 4^. 
72. — ^Admit that 45 tons, 3 owt. 3 qrs. 17 lbs. of goods were booked at 

Manchester for Edinburgh, at the rate of lid. per ton per mile, and 

the distance 272 miles : the Lancashire Company carries the goods 

80 miles ; York and Newcastle Company 76 miles ; Newcastle and 

Berwick, 64 miles ; Berwick and Edinburgh, 52 miles : what is the 

respectiye share of the amount due to each company ? 

EXPIAITATION. 

45 tons, 3 owt. 3 qrs. 17 lbs., at lid. per ton per mile, is 4s. 8id. (nearly) 
per mile. 

Lancashire Company 80 miles, at 4s. 8id. = £18 16s. 8d. 

York'and Newcastle do. ...76 do. at do. = 17 17 10 
Newcastle and Berwick do. .64 do. at do. «= 15 1 4 
Berwick and Edmburgh do.52 do. at do. = 12 4 10 

Note. — ^The aboye will be sufficient to show the railway clerk or goods 
manager how to calculate any quantity of goods at any price per ton per mile, 
and will be found useful in railway offices, either for goods or passengers, for 
any distance, no matter how many companies may be concerned : it will 
also be found useful for the clearance house. 



EXERCISE XIII. 



NEW BULE FOB SPIBIT MBBCHANTS. 

PBOBLEM 1. 
Having the price per gallon^ to know the amount per hogshead. 

Bulb 1. — ^Take one-fifteenth of the fiArthings as pounds, from which deduct 

the cost of one gallon for the price per hogshead. 

H 2 
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•BTAVP T.Tg. 

1. — ^At 5s. 7id. per gallon, what is that per hogshead ? — (68 gallons.) 
5 7i =^ 271 ferthings. 

£ 8. d. 
One^fifteenth 4- 271) » 18 1 4 
5 7* 



t 



Ans. £17 15 8i 



PBOBLEM 2. 

By knowing the price per glaaey to know the cost per hogshead. 

BiTLB 2. — Multiply four pounds four shillings bj the price per glass in 
farthings for the cost per hogshead, and you haye the answer in pounds 
and shillings. 

EXAMPLE. 

2. — ^At IH- pw glMs, what is that per hogshead? 

£ 8. 

4 4x6 = £26 46. Ans. 

PBOBLEM 3. 

By knowing the amowatper hogshead, to find the price per glass. 

BuLE 3. — From the price of the hogshead in pounds, deduct its one-twenty- 
first part ; the pounds that will remam will be one-fourth farthings 
per glass ; and for every fiye shillings (if any), count the one-sixteenth 
of a farthing. 

EXAMPLE. 

3. — At £25 4s. per hogshead, what is that per glass P 

£ 8. 

-J-A) 25 4 

1 4 

-i-4) 24 = 6 farthings = lid. per glass. 

PBOBLEM 4. 

By knowing the price of a gallon, to find the price of a tun. 

BuLE 4. — To the price of a gallon in pence add one*twentieth of itself, and 
the sum will be the answer in pounds sterling. 

EXAMPLES. 

4. — If a gallon cost 6s. 3d., which will a tun* cost ? 
-r-20)75d. 

3 15 



Ans. £78 15s. 



* 252 gallons make a tan. 
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5. — If 1 gallon of rum cost 148. 9d., what is the price of a tun ? Ana. 
iei85 X7b. 

TO BETXBSE THIS BULE* 

From the price of the tun, subtract one-third of one-seventh of the price, 
and the remainder will be the price of a gallon in pence. 

6.— If 1 tun cost £78 15s., what is that a gallon ? 

£ s. 
-r7) 78 16 



-rS) 11 5 
3 16 



£76 and 75d. = 6s. 3d. per gallon. 



EXERCISE XIV. 

NEW METHOD OF TBOY WEIGHT FOE CHEMISTS AND 
SILVEK8MITH8. 

PBOBUSM 1. 

Knounng the price per grain^ to find the eost per ounce, 

EuLE 1. — The cost per grain in lialQ)ence will be the price per ounce in 
pounds ; and, f>ice f)er8af the cost per ounce in pounds will be the 
value of the grain in halfpence. 

1. — At four halfpence per grain, it will be £4 per ounce ; and at £4 per 
ounce, it will be four halfpence per grain. 

PROBLEM 2. 

Knowing the price per pewnyweight^ to find the amowxf of cmy number of 
pounds troy. 

BuLE 2. — Multiply the pounds weight by the price per pennyweight, and 
you have the answer in pounds sterling. 

BXAHPIE. 

2.— At 4d. per pennyweight, what wiU 80 lbs. cost P 80 x 4 » £320 Ans. 

FBOBLEM 3. 

Having the price of an ounce, to find the value of any number of pounds, 
ounces, pennyweights, and grams. 
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BirXiB 3. — Beduoe the pounds to oonoes, whidi increase hy the eiyen 
onnoes ; then call the sum pounds, the pennyweightB shilnngs, 
and half the grains pence, or which take such parts of the Bain» 
as the price per ounce is of a pound. 

EXAHPLX. 

3. — ^At 5b. 6d. per ounce, what is the value of 10 lbs. 6 dwts. and 14 grains T 
lbs. dts. qrs. £ s. d. 
10 6 14 = 120 6 7 
58. i) 



6d. ^J 80 1 7i 
3 1|* 



£83 1 9 j^ Ans. 



PROBLEM 4. 

Saving the price of <m ovmcey to know the value of ai^ number of pounds. 

BiriiE 4. — Multiply the pence per ounce by the number of lbs. ; the pro- 
duct will be the answer in shillings. 



4. — ^At 4id. per ounce, what is the value of 7 lbs. ? 
4id. X 7 = £1 lis. 6d. Ans. 

PROBLEM 5. 

Bff having the price of a dvot. infa/riihmge^ tofimd what one pound cost. 

Bulb 5. — ^Take i of the price of a dwt. in-fiArthings ; the quotient will be 
the answer in pounds. 

EXASCFLES. 

5. — If one dwt. of silver cost 3id., what will 1 lb. cost P 
-- 4) 13 = £3 5b. Ans. 

6. — If 1 dwt. of silver cost 5d., what will 1 lb. cost ? Ans. £5. 
7.— If 1 dwt. of silver cost 4id., what will 1 lb. cost ? Ans. £4 15s. 

PROBLEM 6. 

Jf the gwmtiity he am/y mmber of pounds. 

Rule 6. — ^Multiply the price of a dwt. in Burthings, by the given number 
of pounds ; divide that product by 4 for the answer. 

EZAHflES. 

8.— If 1 dwt. of silver cost 4f d., what will 24 lbs. cost ? 
24xl9=456<^4 = £114. Ans. 
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9.— If 1 dwt. cost 6id., what will 36 lbs. come to ? Ans. £225. 
10.>-Ifldwt. cost 7id., what will 48 lbs. cost? Ans. £360. 



EXERCISE XV. 

TO CALCX7LA.IE THE VAIiTTE OF A THOUSAND. 

PROBLEM 1. 

Sy having the price qfone, to Jcnoto the value of a thouaand, 

HvLE 1. — Call the pence pounds, which multiply by four and the one-sixth 
for the answer. 

Becuon. — To multiply by four and one-sixth is evident ; as four and one- 
sixth times 240 is 1000. Hence four and one-sixth will apply generally 
where the price of 1000 is required, the rate for one being given. 

BXAMPI.ES. 

1.— At Ud. per yard, what will 1000 yards cost ? 

£ s. d. £ s. d. 

116 Ox4J^ = 7 5 10 Ans. 

2.— 1000 yards of broad cloth, at 7s. 9d. per yard ? Ans. £387 10s. 

3.— 1000 yards of linen, at 2s. 7id. per yard P Ans. £131 5s. 

4. — ^1000 gallons of rum, at 14s. 7d. per gallon ? Ans. £729 3s. 4d. 

PROBLEM 2. 

To reoerte the above^ when the price of the thoutand is an integral number 
of pounds* 

Ri7LE 2.«JS*rom the price in pounds take four times said pounds, keeping 
the product two figures to the right of the units place ; the remainder 
will be the feurthings per integer, saving the last two digits, which wiU 
be centesimal parts of a farthing. 

EZAMFIX. 

5. — Suppose 1000 yards cost £25, what is that per yard P 

100 



Ans. 24.00 ftrthtngs, or 6d. per yaid. 
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EXERCISE XVI. 

TABLE OF SALABIB8, ETC., EBOM £1 TO £150 PBB AWNTTM, BBDUOBD TO 
80 MTJOH PEB MONTH, FEB WEEK, FEB DIEM. 



Y. 


Pr.M. 


Pr.W. 


Pr.D. 


Y. 


Pr.M. 


Pr.W. 


Pr.D, 


Y. 


Pr.M. 


Pr.W. 


Pr.D. 


f., 


e.d. 


8. d. 


B. d. 


£. 


£. 9. d. 


8. d. 


8. d. 


£. 


£. 8. d. 


£. 8. d. 


8. d. 


1 


1 8 


4: 


S^ 


11 


18 4 


4 2; 


7i 


30 


2 10 


11 6 


2 ^ 


9. 


34 


9 


12 


100 


4 7 


8 


40 


3 6 8 


16 4 


3 


5 


1 1 


2^ 


13 


1 I 8 


4 11 


of 


.50 


4 34 


19 2; 


i 9 


4 


6 8 


1 6 


dl 


14 


1 3 4 


5 4 


60 


6 


1 3 (y 


3 3i 


5 


8 4 


1 11 


15 


1 5 


5 ? 


10 


70 


6 16 8 


1 6 10 


3 10 


6 


10 


2 3 


4 


16 


16 8 


6 1 


10 


80 


6 13 4 


1 10 8 


4 4 


7 


11 8 


2 8 


Sll 


17 


184 


6 6 


11 


90 


7 10 


1 14 6 


4 11 


8 


13 4 


3 


18 


1 10 


6 10 


11 


100 


8 68 


1 18 4 


6 6 


9 


16 


3 6 


6 


19 


1 11 8 


7 3 


1 


126 


10 8 4 


2 7 11 


6 10 


10 


16 8 


3 10 


6i 


20 


1 13 4 


7 8 


I H 


160 


13 10 


3 17 6| 


8 2| 



PROBLEM 1. 

Knowmg the daily voageSy to find the yearhf salcMry. 

Bulb 1. — Call the pence pounds, to which add half thereof, and fire days* 
wages : collect these items into one total for the answer. 

EXAMPLE. 

1. — At 15fd. per day, what is the amount per annum ? 

£ 8. d. 

15 15 the amount of 240. 

7 17 6 the amount of 120. 

6 6f the wages of five days. 



Ans. £23 19 Of 



PROBLEM 2. 

Saoing the yearly salary^ to know the daily wages. 

Rule 2. — Double the annual salary in pounds, the one-third thereof will 
be the price per day in pence : when the shillings are ten or more, to 
double the pounds, add one : but if less than ten, they are not to be 
taken into account. You are farther to observe — if, after the diyision 
of three, one should remain, allow it a halfpenny ; but if two remain, 
allow three farthings. 

EXAMPLE. 

2.— If a serrant's wages be £23 19s. Ofd. yearly, what is that per day ? 
£23 X 2 = 47 -T- by 3 =^ ,„ ISJd. Ans. 
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PROBLEM 3. 

To find what amy number of pence per dwy will amotmt to in a year. 

Bulb 3. — Take three btmdred and sixtj-fiTe as pence ; that is one pound, 
ten shillings, and five pence : multiply this by the number of pence 
per day. 

JBea«o».— Because, £1 = 240d. ; lOs. = 120d. j 4d. and Id. = 5d. : 
240 + 120 + 4t1 = 365. 

EXAIfPLES. 

3.-365 days, at 5d. per day ? Ans. £7 128. Id. 
4.-365 days, at 7d. per day ? Ans. £10 128. lid. 
5.-365 days, at 9d. per day ? Ans. £13 138. 9d. 
6.-365 days, at lOd. per day ? Ans. £15 48. 2d. 
7.-365 days, at 16d. per day ? Ans. £24 6s. 8d. 
8.-365 days, at ISdi. per day ? Ans. £27 158. lid.* 

PROBLEM 4. 

What any ntmher of pence per day will amount to in 313 days; the 
number of worJcvng day% in a yewr^ omittmg Sundays, Christmas Day, 
and Oood Friday, 

Rule 4. — Multiply £1 68. Id. by the pence per day, and you have the 
yearly salary for 313 days. 

Season, — Because 813 pence equal £1 6s. Id., as stated. 

9.— 313 days, at 2d. per day ? Ans. £2 12s. 2d. 

10.— 313 days, at 5d. per d^ ? Ans. £6 lOs. 5d. 

11.— 313 days, at 6d. per day ? Ans. £7 168. 6d. 

12.— 313 days, at 7d. per day ? Ans. £9 2s. 7d. 

13.— 313 days, at 13d. per day? Ans. £16 198. Id. 

14.— 313 days, at 14d. per day? Ans. £18 Ss. 2d. 

PROBLEM 5. 

Note. — Should there be ferthings in the rate per day, add 7s, 7id. for every 
farthing, for 865 days ; and 6s. 6iid. for 313 days. 

Season in both oases, — ^Because 7s. 7id. — 365 farthings ; 6s. 6\d, » 
318 farthings. 

15.— 365 days, at 2id. per day ? Ans. £3 8s. 5id. 

16.— 365 days, at 3id. per day 1 Ans. £4 18s. lOid. 

17.-365 days, at 6id. per day? Ans. £9 17s. 84d. 

18.— 313 days, at 2id. per day ! Ans. £2 188. 8id. 

19.— 313 days, at 3id. per day ? Ans. £4 48, 9id. 

20.-313 days, at 6id. per day ? Ans. £8 9s. 6id. 

* If farthings be in the prioe, add 7b. T^d. for 365 days. 
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PEOBLEM 6. 
To find what an^ namber of sMUinga per week will amowit to in a year. 

Bulb 6. — ^Add together two and a half times as many pounds, and twice 
as many shillings, as there are shillings per week. 

EXFLAVATIOir. 

Thus, — 6s. per week is £15 128. ; for twice six is £12 ; and half as 
many pounds is £8 ; and £12 x £3 12s. = £15 12s. 

Season. — ^Because, 62, the number of weeks in a year, is equal to 20 + 
20 + 12 « 62. 

21. — 1 year, at 5s. per week t Ans. £13. 

22.— 1 year, at 68. per week ! Ans. £15 12s. 

23.— 1 year, at Ss. per week ? Ans. £20 16s. 

24.— 1 yeaa, at lis. per week ? Ans. £28 12s. 

25. — 1 year, at 12s. per week I Ans. £31 4s. 

26.-1 year, at 166. per week ! Ans. £41 12s. 



EXERCISE XVI. 



KEW METHOD OP EXTBACTING THE SQUABE BOOT. 

PEOBLEM 1. 

A new ixnd expeditious method for extracting the square root. By itjtny 
root may he extracted^ biquadrate, suraoUd, Sfc.^ ^c. 

BiTLB 1. — Divide the given number* whose root is to be extracted, by some 
digit involved in the same power \ divide the quotient by the latter 
divisor, or by a like power of some other digit ; continue the division 
till one or some small insignificant remainder occurs, and choose, if 
possible, such divisors as the dividend will contain without a remainder. 
Then the required root taken off, the different divisors will be always 
rational, and these multiplied into each other, will be the true root if 
there be no remainder ; but if a remainder occurs, place the root thus 
found drawn into the index of the power beneath the excess of the 
given number, whose root is to be extracted above the product of the 
respective divisors, which increment must be affixed to the rational 
root for the root of the required number, which will be found suffi- 
ciently correct for any practical purpose. 

EZAHPLB. 

1. — ^What is the square root of 144 ! 

First, divide 144 by 16, and divide the quotient by 9 ; then, 16 and 9 
are the divisors, whose root are 4 and 3 ; the product of these will be 12, 
which is the root required. 



INTXriTIVE CAIiCTTLATIONS. 107 

Next, if the number be irrational, as seven hundred and twenty, and its 
root be required, divide bj nine, then bj sixteen, and next by four ; then 
nine, sixteen, and four, are the divisors, and one hundred and forty-four 
the remainder. Hence the root of the rational part of seven hundred and 
twenW-four, and its double placed beneath one hundred and forty-four. 
This fraction afBxed to twenty-four, gives twenty-seven for the root, nearly. 

2.— What is the square root of 3969 ! Ans. 68. 
3. — ^Bequired the square root of 729 ! Ans. 27. 
4.— What is the square root of 43264 ? Ans. 208. 
5.— What is the square root of 50865424 ? Ans. 7132. 
6.— What is the square root of -00032764 ? Ans. -01809 + . 
7.— What is the square root of 2-2710957 P Ans. 1*50701 + . 

Pbooe. — Square the root found, and to the product add the remainder, 
if any. If the work be right, the sum wiU be the same as the number to 
be extracted. 

Squares:— 1, 4, 9, 16, 25, 36, 49, 64, 81. 
Boots:— 1, 2, 3, 4, 5, 6, 7, 8, 9. 

To square a number ending in 5. 

Bulb. — Multiply the number to the left hand of 5 by one greater ; then 
annex 25 to the right, which wiU be the square of the number proposed. 

BXAHPLES. . 



8.— Square 75.— X 7 by 8 « 56. AflJx 
25 to the right, thus 5625, which 
is the square of 75. 



9.— Square 95.— X 9 by 10 =90. An- 
nex 25 and it will be thus 9025, the 
square of 90. 



To square a number that ends with 1. 

BuiiE. — To 10 times the square of the number, without the 1, add double 
that number ; annex the sum, with 1, and you have the square of the 
number. 



BZAMPLES. 



10. — Square 41. — ^10 times the square 
of4isl60; 4x2='8; added to it 
make 168; to which prefix 1 = 
1681, the square required. 



11.— Square 91.— 9 X 9 X 10=810; 
then add 9 x 2»18, make 828 ; to 
which annex 1, is 8281, the 
square. 



CTTBE BOOT. 

Bulb. — Point out the number given in periods of three figures each ; find 
the nearest cube to the first period, then subtract, and put the root 
in the quotient : three times the square of the root will be the true 
divisor for the next. Multiply the figures found by three ; join the 
product to the next root; multiply this number by the new root 
^^m s place that product two fifcures to the right, under the trial 
divisor, to which add the same, and you have the true divisor. 
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Pboov. — Cabe the root^ and to the product add the remainder, and the 
sum will be the same as the number to be extracted. 

Cubes:— 1, 8, 27, 64, 126, 216, 343, 512, 729. 
Eoota:— 1, 2, 3, 4, 6, 6, 7, 8, 9. 

VXAXPUiB. 

12.— What is the cube root of 373248 ? 

378248(27 
343 



7«=49x 3-^147) 302,48 Proof. 

72 
72 

7''or49x300x2:=:29400 5184 

7 X 30 X 2« or 4= 840 72 

2» or 2x2x2= 8 



302,48 



373248 cube. 



13.— What is the cube root of 48625125 ? Ans. 365. 
14.— What is the cube root of 8460451 9 ? Ans. 439. 
15.— What is the cube root of 259694072 ? Ans. 638. 



EXERCISE XVII. 

CALCTTIiATION OF INTEBEST. 

PBOBLEM 1. 

To eaietdate interest formnei^-oney siody-one, or thirty-one daye^ cet five per 
cent, per anmum, 

BuLE 1. — ^Take parts for the pence, divide it into the principal, and the 
quotient will be the answer in shillings and pence. 

* 91 days is 3d. per pound ; 61 days is 2d. ; and 31 days Id. (nearly.) 

XXAMPLBS. 

1. — ^What is the interest on £137 for 91 days, at 5 per cent. ? 
3d. ^i) 137 

^2,0) 3,4—8 

Ans. £1 14 3 



* As bills are frequently drawn for the above days, we give the nearest mercantile 
calculation a basiness man can claim, 
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2. — What i8 the interest on £233 for 61 days, at 5 per cent f 

Ans. £1 188. lOd. 
3.— What is the interest on £1000 for 31 days, at 5 per cent ? 

Ans. £4 4b. lid. 

PBOBLEM 2. 

2b calculate interest at five per cent, for days. 

Bttlb 2. — Multiply either the money or the days by one-third of the 
money or the days ; reject the unit's figure, and you haye the answer 
in pence. Thus, the interest of £27 for 18 days : 27 x 6*16 <2= 
16d. ; or 18 X 9=16) 2«16d. interest. 



BXAMPLSB. 



4. — Interest on £24 for 7 days, at 5 per cent ? Ans. 5id. 
5. — ^Interest on £33 for 9 days, at 5 per cent P Ans. 9f d. 
6. — Interest on £41 for 12 days, at 6 per cent P Ans. Is. 4id. 
7. — Interest on £76 for 6 days, at 5 per cent ? Ans. Is. 3id. 
8. — Interest on £85 for 15 days, at 5 per cent P Ans. 38. 6 Ad. 
9. — ^Interest on £159 for 27 days, at 5 per cent P Ans. lis. 11 i^>d. 

PROBLEM 3. 

To find the imterettfor doAfs at any rate per cent. 

A Gbnxbal Bulb. — Multiply the principal by the days, and that sum by 
double the rate per cent. Cast off the imits and tens ; divide the 
figures to the len by 3 ; the quotient counts so many pence ; deduct 
id. for every 6s. ; the remainder wiU be the answer in pence. 



BXAMPItES. 



10.— What is the interest on £290 
for 10 days, at 8 per cent. P 
290 
10 

2900 
6 

-r 3) 17400 

8. d. d. s. d. 

Ans.68»00d.=4 10—1=4 .9 



11.— Find the interest of £650 for 
15 days, at 4 per cent. P Ans. 
£1 Is. 4id. 

12.— Calculate the interest on £370 
for 40 days at 5 per cent. P 

Ans. £2 Os. 6id. 



13.- 



-What is the interest on £375 
for 12 days, at 3^ per cent. P 
375 
12 

4500 

7 



Ans. 



3)31500 

s. d. d. 

105d.=8 9— li = 



d. 



14.— What is the interest on £280 
for 60 days, at 6 per cent. % 

Ans. £2 15s. 2f d. 
15.— Find the interest on £950 for 
80 days, at 7 per cent. ? 

Ans. £14 5s. 11 ^d. 
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PROBLEM 4. 

Toflnd the vOwub of amg tmmfor moffXht at three per eeni. 

JLuiM 4.— Multiply ^ of the principal by the months, and yon hare the 
an8?rer in shillings. 

16. — ^What is the interest on £220 for eleyen months, at 3 per cent.? 

-i-itS) 220 « 11 X 11 « 121s. or £6 Is. Ans. 
17.— What is the interest on £200 for 10 months, at 8 per cent. ? Ans. £6. 
18.-~What is the interest on £180 for 9 months, at 3 per cent. ? Ans. £4 Is. 
19. — ^What is the interest on £160 for 8 months, at 3 per cent. Ans. £3 48. 
20.— What is the interest on £140 for 7 months, at 3 per cent. ? Ans. £2 9s. 
21.— What is the interest on £245 13s. 8d. for one month, at 3 per cent. ? 
Ans. £12 5s. 8d. 

Note. — ^The aboye will be found very useful in Savings* Banks. 

PROBLEM 5. 

7h eaUndate interest cft five per cent, for months. 

Bulb 5. — ^Write the pounds as pence, and multiply by the number of 
months for the answer in pence. 

BZAMFLBB. 

22.— Interest on £4 fbr two months, at 6 per cent ? Ans. 8d. 

23. — Interest on £7 for three months, at 5 per cent P Ans. Is. 9d. 

24. — Interest on £9 lOs. for three months, at 5 per cent ? Ans. 2s. 4id. 

25. — Interest on £72 for nine months, at 5 per cent ? Ans. £2 148. 

26. — Interest on £96 5s. for three months, at 5 per cent ? Ans. £1 48. Ofd. 

27. — Intetest on £144 15s. for nine months, at 5 per cent ? Ans. £5 88. 6|d . 

PROBLEM 6. 

To calculate interest upon any sum at five per cent, per annum. 

Rule 6. — Reckon a shilling for every pound, and threepence for every five 

shfllmgs. 

BXAHPLBS. 

28. — Interest on £75, at 5 per cent ? Ans. £3 158. 
29. — Interest on £110, at 5 per cent ? Ans. £5 lOs. 
30.— Interest on £98, at 5 per cent ? Ans. £4 188. 
31.— Interest on £26 5s., at 5 per cent? Ans. £1 68. 3d. 
32.— Interest on £47 lOs., at 5 per cent ? Ans. £2 78. 6d. 
33.— Interest on £69 15s., at 5 per cent ? Ans. £3 9s. 9d. 
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PROBLEM 7. 

2b calculate imterest at six per cent, for mumUu, 

HuLB 7. — Multiply the pounds and monthe; cat off the unit figure of th# 
product, and the remainder will be the interest in shillings. The 
figure cut off is tenths of a shilling. Thus the interest of £9 at 6 per 
cent., for 5 months, is 9x5«4 (5=4 As.- 4s. 6d. 

EXAHFLES. 

34. — Interest on £7 for three months, at 6 per cent ? Ans. 2s. lid. 
35.— Interest on £12 for four months, at 6 per cent ? Ans. 4s. 9fd- 
36. — Interest on £270 for seren months, at 6 per cent ? Ans. £9 9s. 
37. — ^Interest on £350 for eight months, at 6 per cent. P Ans. £14. 
38. — Interest on £90 for eight months, at 6 per cent. ? Ans. £3 12s. 
39. — Interest on £380 for nine months, at 6 per cent. ? Ans. £17 2s. 

PROBLEM 8. 

Tojmd the interest for months at amy rate per cent. 

A Gt^BNEBAL RuiiE. — Multiply the principal by the number of months, 
and that by double the rate ; cut off the units figure, which will be 
so many tenths of Id., and the figures to the left will be so many 
pence. 

EXAMPLES. 



40.— What is the interest on £36 
for 3 months, at 2i per cent. ? 
36 
3 



108 
5 

54,0d. 



s. d. 
' 4 6 



Ans. 



41.— Find the interest on £150 for 
7 months, at 1^ per cent. ? 

An8.£l Is. lOJd. 

42.— What is the interest on £270 

for 9 months, at 3f per cent. ? 

Ans. £7 lis. lOid. 



43.— Find the interest on £87 for 
5 months, at 3} per cent. ? 
87 
5 

435 

7i 



3045 
217i 

£ 

326,2d. - 1 



d. 

2^ Ans. 



44. — Calculate the interest on £784 

for 10 months, at 4 per cent. ? 

Ans. £26 28. 8d. 

45.— Tell the interest on £549 at 5 

per cent, for 11 months ? 

Ans. £25 3s. 3d. 
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PBOBLEM 9. 

To find the imterest on anjf turn ait amy rate per 4!ent. 

BtriiB 9. — Multiply time and rate, and divide the result into the principal, 
and you have the interest. 



46. — What is the interest of £991 Ss. 3d. for 3^ years, at 3 per cent, per 
annum? 

3i 
3 
— £ s. d. 
^10) 991 3 3 



Ans. £99 2 3i^o 



47. — What is the interest on £765 12s. 7d. for 4 years, at 2^ per cent. pej. 

annum P Ans. £76 lis. 3i or id. 
48.— What is the interest on £78 12s. lOd. for 12i years, at 1 per cent, per 

annum P Ans. £9 16s. 7Td. 
49.— !Find the interest on £888 8s. 8d. for 3| years, at 3f per cent, per 

annum? Ans. £124 18s. 8|d. 
60. — ^What is the interest of £325 7s. 6d. for 3i years, at 6 per cent, per 

annum P Ans. £68 6s. 6id. 
51. — ^At 5i per cent, per annum, what will the interest on £279 13s. 8d. 

amount to P Ans. £51 7s. lOd. 

A Gbnebal BiTLE. — Multiply the principal by double the rate, cut off the 
units figure, which wiU count so many pence and fifths of a penny, 
and the figures to the left will be so many shillings. 



BXAMfliBS. 



52.— What is the interest on £27 
at 2i per cent. ? 
27 
5 

13,5 = 138. 6d. Ans. 

53.— Tell the interest on £49 at di 
per cent. ? 

An8.£l llB.10id. 
54. — Calculate the interest on £84 
at 4 per cent. P 

Ans. £3 7s. 2fd. 



55. — ^Find the interest on £75 at 3 
per cent. ? 
75 
6 

45,0=:=£2;58.0d.Ans. 

56.— £^d the interest on £75 at 
3f per cent. ? 

Ans. £2 16s. 3d. 
57. — What is the interest on £175 
at 5 per cent. ? 

Ans. £8 15f. Od. 
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TABLE OP OOMMEBCIAL DISCOUNT, SHOWING THB BATE PEB CBITT. QN A 
POUND AND A SHILLING, FBOM i TO 80 PEB CENT. 



Per cent 


Inthe^e. 


In the 8. 


Per cent. 


In the £. 


In the 8. 


J is 


Os. OAd. 


2fod. 


281 


is 5s. 6d. 


3Ad. 




Oi ... 


100 


...5 9. 


. 3A 


... 


H ... 


A 


30 


...60. 


. H 


f ... 


H ... 


i"5^o 


31i 


... 6 3., 


. 3| 


1 ... 


2* ... 


A 


32i 


... 6 6.. 


. 3A 


u ... 


3 ... 


A 


33| 


... 6 9.. 


. 4W 


2 ... 


6 ... 


A 


35 


... 7 0.. 


. 4i 


3| ... 


9 ... 


A 


36i 


... 7 3.. 


. 4A 


5 ... 


1 ... 


i 


37| 


... 7 6.. 


. H 


6i ... 


1 3 ... 


i 


38| 


... 7 9.. 


. 4if 


7i ... 


1 6 ... 


A 


40 


... 8 0.. 


. H 


Sf ... 


1 9 ... 


lA 


41^ 


... 8 3 .. 


. 4i* 


10 ... 


2 ... 


H 


42 


... 8 6.. 


. 5A 


Hi ... 


2 3 ... 


lA 


43^ 


... 8 9.. 


. 5i 


12| ... 


2 6 ... 


H 


45 


... 9 0.. 


. H 


13| ... 


2 9 ... 


IH 


461 


... 9 3.. 


. 5U 


15 ... 


3 ... 


1* 


47i 
48| 


... 9 6.. 


. 5A 


16i ... 


3 3 ... 


1« 


... 9 9.. 


. 5H 


17| ... 


3 6 ... 


2 A 


50 


... 10 .. 


. 6 


18f ... 


3 9 ... 


2i' 


55 


... 11 .. 


. 6f 


20 ... 


4 ... 


2# 


60 


... 12 .. 


. 7i 


2U ... 


4 3 ... 


2H 


65 


... 13 .. 


. 7f 


22I ... 


4 6 ... 


2A 


70 


... 14 .. 


. 8* 


23^ ... 


4 9 ... 


2M 


75 


.. 15 .. 


. 9 


25 ... 


5 ... 


3 


80 


... 16 .. 


. H 


26i ... 


5 3 ... 


3A 









Note. — ^The above calculation in the shillings is ^he nearest a mer- 
cantile man can obtain. 

By haying the discount on a pound or a shilling, (which the table shows,) 
you may easily fi]|d for any sum. 

BZAUPLES. 

1.— What is the discount on £7, at 18f per cent? 

Opposite 18i per cent, is 3s. 9d. the discount on a £1. 

X 3-9 by 7 « £1 6s. 3d. Ans. 

I 
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2. — Find the dUooont on lis., at 37^ per cent ? 

Opposite 37i per cent, on a shilling is 4id. 



Ans. 4s. lid 



FBOBLEM 1. 

When the discount is an aliquot part of £100. 

BucB. — Take the parts of the principal with the given rate per cent, and 
you have the discount. 



3.— Whai is the discount on £666 6s. 6^9 at 60 per cent? 

£ s. d. 
-^i) 666 6 61 

Ans. £333 3 3i dis. 



.—Find the discount on £999 99. 9d., at 33id. per cent ? Ans. £333 
Ss. 3d. 
5.— Tell the discount on £762 168., at 7i per cent ? Ans. £67 4s. l^d. 
6.— What is the discount on £766 18s. 4d., at 16 per cent ? Ans. £114 
17s. 9d. 



A NEW METHOD FOE COMPUTING COMMISSION, 

Brokerage^ Premi/wn of Insurance, Interest, Diseoumt on Invoices or per 
eentaffc, aUowanee for ready money, payments, Sfc, 

Bttlb 1. — ^Multiply the given number of pounds by twice the rate per cent. 
Take the unit for pence and so many 6ths of a penny, and the remain- 
ing figures are the shillings. 

BZAICFLBS. 

7.— What is the commission on £83, at 2 per cent ? 

£83 
4 

Ans. 33s. 2H. 
i 

8. — What is the commission on £68, at 6i per cent ?* 

£58 X 12i = 72,6 + 1 = 6 or 72s. 6d. Ans. 
9. — What is the commission on £126, at 3f per cent ? 

£126 X 6f = 84,3 + 1 =- 848. 4f d. Ans. 

* When the nnit is more than 4, and when the shillings produced by the mnltipli&a» 
tion are more than 5, then add one penny to the result lor each nnit and fi*action. 
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EXERCISE XIX. 

A.B&EABS AND AKNUITIES AT SIliFLE INIEBEST. 

PKOBLEM 1. 

The annmfyt rate per cent,, and time ffwen, to find the amount. 

Bulb 1. — Multiply the rent, or annuity, by the time ; then multiply the 
rate by the time, less one, with half the product into the product. 
Add such part or parts to the reser7ed product : the result is the 
amount. 

EZAUFUiS. 

1. — If the yearly rent of £46 remain unpaid for fire years, at 5 per cent, 
per anniun, what wiQ it amount to P 

£ 
45 X 5 = 225 
4x5 = 20 = 10 + 22 10 



Ans. £247 10 



2. — ^What wiU an annuity of £120 amount to, suppose it to be forborne 
for six years, at 5 per cent, per annum ? Ana. £810. 

3.— What wiU a pension of £75 amount to, if it be forborne for twenty- 
one years, at 2 per cent, per annum P Ans. £1890. 

PBOBLEM 2. 

I%e amount, rate per cent,, and time gi/oen, to find the annuity. 

Bulb 2. — Divide the amount by the time, reserve the quotient, then 
multiply the rate per cent, by the time, less one ; take half of the 
product ; consider what part of 100 half the product is ; add the 
numerator and denominator of the firactional part of 100, and with 
their sum take part or parts of the reserved quotient, which part sub- 
tract from the quotient, and you have the amount. 

BXAHPLBS. 

4.— If a yearly rent, forborne for five years, at 5 per cent, per annum, 
amounts to £247 10s., how much was the rent ? 

£ 8. 

-7-5) 247 10 

-f-ll) 49 10 
4 10 

Adb. £45 

I 2 
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5. — If an annuity amount to £810 in six jean, at 6 per cent, per annum, 

what was we annuity? Ans. £120. 
6.— If a yearly pension amounted to £3,800 in eleven years, at 4 per oent. 

r)r annum, how much was the pension P Ans. £250. 
the amount of a yearly salary, payable half-yearly, be £884 7s. 6d. 
in five years, at 5 per oent. per annum, what is the yearly salary f 
Ans. £150. 



EXERCISE XX. 

THE PUSCHA8ING OF FBOP£BTT AND FBEEHOLD ESTATES. 

PEOBLEH 1. 
7\> find what rate per cent, money tnay he laid out in puroheuing proper^ 

BuLE 1. — Divide 100 by the number of years* purchase, and you have the 
per oentage. 

EXAKFLBS. 

1.— If you purohase an estate worth £100 a year, and give 13 years' 

purchase, what per oent. hare you for your outlay? 100 —by 13 » 

£7 138. lOj^d. per cent. Ans. 
2.— Gave 14 years* purchase for a rental of £170 a year ; what per oent. 

have I for my money ? Ans. £7 28. lOf d. per cent. 
3.— If you give 21 years' purchase for a property, which brings in £190 per 

annum, what per oent. hare you fot your money? Ans. £4 15s. 2fd. 

per cent. 

PKOBLDM 2. 

The purchase money and rate per cent, gi/een^ to find the yearly rent, 

EuiiK 2. — Divide the purchase money by ^at part which the rate is of 100, 
and you haye the yearly rent. 



4. — If an estate be sold fbr £11,000, what must be the yearly rent to allow 
the buyer 5 per cent, per annum ? 

£ 
5=-^2^o) 11090 

Ans. £560 

5.— If a freehold be sold for £30,000, what must be the yearly rent to allow 
the purchaser 4 per cent, per annum ? Ans. £1200. 



1 
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PEOBLEM 3. 

I%e yea/tly rent and purchase money given, to find the rate per cent, 

BVLB 3.— Divide the purchase money by the yearly rent ; 100 divided by 
the quotient will give the rate per cent- 

EXAMPLES. 

6.— If an estate of £550 be bought for £11,000, at what rate per cent, is 
the money laid out ? 

£ 
•^650) 11000 

20 -^ 100 = 5 per cent. Aus. 

7.— If an estate of £1200 a year is bought for £30,000, at what rate per 
cent, is the money laid out ? Ans. i per cent. 



EXERCISE XXI. 

PBOPIT AND LOSS . — N E W B TJ t E S . 

PBOBLEM 1. 

Given the whole profit and rate per cent, tofi/nd the prime cost. 

Bulb 1. — Multiply the gain by that part which the given rate is of 100, and 
you have the prime cost or purchase money. 

BXAMPI38. 

1. — If by selling goods at 2i per cent, profit I dear £13, what did the 
goods cost me ? 

£13 
2i=A)Ofl00X 40 

Ans. £520 

2. — If by selling tea at 5 per oent. profit I clear £19 19s., what did the tea 

cost me P Ans. £399. 
3.— If by selling sheep at 12i per cent, profit I dear £27, how mueh have 

I paid for the sheep? 27x8=£216. Ans. 

PROBLEM 2. 
The whole yarn and rate per cent* yiven, to find the eelHng price. 

Bulb 2. — ^Find what part the rate is of 100 ; add the numerator of the 
fraction to its denominator, and by their sum multiply the whole gain, 
which will give the selling price. 
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BXAMPUBS. 



4.— If hj selling goods at 12| per cent. I clear £14, how muoh did I 

receiye ? 12i»ix»9x 14=£126. Ans. 
5.— If hj selling tobacco at 20 per cent, profit I dear £99, how muoh have 

I received for it ? Ans. £594. 
6.— If by selling timber at 25 per cent, profit I dear £77, how mudi have 

I received for it P Ans. £385. 

PBOBLEM 3. 

The whole loss and rate per cewt. ffiven, to find the selling price, 

BiTLE 8. — Find what part the rate is of 100 ; from the denominator of 
the fraction subtract the numerator, and multiply the loss by the 
difTerence. 

EXAMPLES. 

7. — By selling goods at 20 per cent, loss, I lose £26 ; how muoh have I 

received? 20=^.— =4x26 =£100. Ans. 
8.— By selling goods at 26 per cent, loss, I lose £16; how much have I 

received ? Ans. £48. 
9. — By selling cotton at 10 per cent, loss, I lose £1234 ; how much have 

I received for it ? Ans. £11,106. 
10. — ^By selling wool at 33 J per cent, loss, I lose £77 ; how much have I 

received for it P Ans. £164. 

PBOBLEM 4. 
Thefi/rst cost <md selling price being given, to find the gain per cent. 

BvLE 4. — Subtract the first cost from the selling price : divide the cost by 
their difference, and 100 divided by the quotient will give the rate per 
cent. gain. 

EZAMFIAS. 

11.-— If I buy a horse for £16, and sell it for £17 10s., what is the gain per 
centP 

£17 lOs. 
16 



£2 10 



2 10 in 16 »6 in 100=16f per cent. Ans. 
12. — Bought a yard of broad cloth at 6s., and sold it for 7s. ; what was the 

r'n per cent. P Ans. 16$ d. per cent. 
I buy tea at 6s. per lb., and sell it at 6s. 8d., what will I gain per 
cent. P Ans. lli- per cent. 
14. — ^Bought linen at 12d. per yard, add sold it at 13id. ; what is the gain 

per cent. P Ans. 12^ per cent. 
15.~If I buy broad cloth at 13s. 4d. per yard, and seU it at 20s., what do 

I gain per cent. P Ans. 60 per cent. 
16. — Bought tobacco at 3s. per lb., and sold it at 8s. 4d., what is the gain 
per cent. P Ans. lli per cent. 
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PROBLEM 6. 

Thefint coH and raie per emt. given iofind the wVmg price, 

BttIiB 5. — Divide the prime cost by that part which the rate is of 100 ; add 
the quotient to the first cost, and you have the selling price. 

BXAMPLB8. 

17. — Bought a quantity of cotton for £12345 ; how must I sell it to gain 
5 per cent. ? 

6= 4- A,) 12345 

617 5 



Ans. £12962 5 



18. — Bought a yard of cloth for 68. ; how must I sell it to gain 16f per 

cent. ? Ans. 78. 
19. — Bought a quantity of sugar for £22 ISs. 6d. ; how must I sell it to 

gun 9 A per cent. ? Ans. £24 14s. 8 Ad. per cent. 
20. — Bought a horse for £14 ; how must I sell it to gain 14f per cent. ? 

Ans. £16. 
21. — Bought tobacco at 8s. per lb. ; how must I sell it per lb. to gain lli- 

per cent. ? Ans. Ss. 4a. 

PROBLEM 6. 
The eost of the whoUy vjiih the retail price given, tojind the profit or loss. 

Bulb 6. — ^Find the first cost from the retail price. If the selling price be 
more than the prime cost, you hare gained ; but if less, you haye lost 
so much. 

SZAMPLBS. 

22.— Bought 20 yards of cloth for £19, and sold it at 18s. 4d. per yard ; 

did I gain or lose ? Ans. 18s. 4d. loss. 
28.— Bouffht 60 lbs. of tea for £22, which I retailed at 7s. 8d. per lb. ; tell 

me^e gain or loss ? Ans. £1 gain. 
24— Bought 40 yards of cloth for £38, and sold it for I7s. per yard ; tell 

me the gain or loss ? Ans. £1 gain. 
25. — ^Bought 140 gallons of gin for £68, 1 retailed the same at 9b. 6d. per 

gallon ; tell me the gain or loss ? Ans. £8 10s. gain. 
26.— Bought 220 giUlons of rum for £176 ; sold it immediately at 16s. per 

gsIUm; how much have I gained or lost P 

8. £ 

220 @ 16 » 176 sold. 
— 176 bought. 

Keither gain nor loss. 
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EXERCISE XXII. 

strWosiTiosr. 

RiritB 1. — As the ramlt feota file suppoention » to filie trae Mstilt, so is fihe 
srupposed numbdr to the number required. 

SXAKFLES. 

1.— A man being asked how many shillings he had in his pooket, said, ** If 
I had as many, half as many, and a i as many more, I would have 660.;" 
how many had he ? Suppose 4 

4 

2 

1 

-^11) 66»6X4»24 Ans. 

2. — If by selling goods for £40 I gained i of what they cost, how much 

did they cost me ? Ans. £82. 
3.— Sold goods for £25 and lost i of whieh they cost me^ how much did 

I pay for them? Ans. £30. 
4. — A person being asked how many pence he had, said, " If the third, 

fourth, and sixth of the number were added, they would make 63 :*' 

how many had he P Ans. 84. 
5* — Joe asked James how many marbles he had ? James said, '* It I had 

as many, twice as many, and three times as many more, I should have 

42 :" how many marbles had James ? Ans. 6. 
6. — Sold a quantity of broad doth for £72, and gained i of what it cost 

me ; how much did I pay for it ? Ans. £45. 
7. — ^Three wheels are to make 180 reydutions, the second to make 2 for the 

first 1, and the third to make 3 for the second 1 ; how many rerolu- 

tions did each make ? Suppose 1-^9) 180 ==20x1^ 20 first. 

2 20X2«' 40 second. 

6 20X6=120 third. 

Ans. 9 



EXERCISE XXIII. 

THE SXIDIKG B XT L E . 



The sliding rule is a kind of logarithmic table, and is so 
constructed as to obtain the solution of arithmetical questions 
in either multiplication, division, or extraction of the roots of 
numbers. It is formed of two pieces of box- wood, each 12 
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inches in length, joined together by a brass folding joint. In 
one of the pieces there is a brass sKder. The rules are com- 
monly marked with A on the rule, B and C on the slider, and 
D on the girt or square line. Let the learner observe whatever 
value is given to the first 1 from the left, the numbers following, 
viz. : — 2, 3, 4, 5, &c., will represent twice thrice, four times, 
&c., that value. If one is redkoned one or unity, the rest will 
coimt 2, 3, 4, &c. ; but if the one is reckoned ten, then 2, 3, 4, 
will count 20, 30, 40. Shotdd the first one be called 100, then 
2, 3, 4, &c., will count 200, 300, 400, &g. The value of the one 
in the middle of the Hne is alwayB ten times that of the first 
one ; the value of the second 2 is ten times that of the' first 2 ; 
so that if the value of the first 1 be 10, that of the second 1 will 
be 100 ; the first 2 will be 20, and the second 2 wHl be 200, &c. 
On the lines A, B, and C, there are 50 small divisions betwixt 
1 and 2, 2 and 3, 3 and 4, &c. Now, if the first 1 be reckoned 
1 or imity, each of the small divisions between 1 and 2, and 2 
and 3, &c., will be ^o or -02 ; and if you take the first 1 to be 
unity, then the small divisions from the second 1 to 2, 2 to 3, 
&c., wiU each be ten times greater then A> ot -02, each of them 
will be i^ or i or -2. Again if 1 represents 100, the first 2 
will be 200 ; if the second 1 be 1000, the second 2 will be 
2000, and so on. The above being well understood, we shall 
now proceed to the use of the rule. 

PEOBLEM 1. 

To multiply ly the sliding scale. 

Bulb l.-^Set one on B to one of the factors on A ; next against the iactor 
on B, you have the product on A. 

XXAMPXBB. 

1.— Find the product of 3 bp 8 ? 

DiBBCTiON..^Set 1 en B to 8 on A ; then against 8 on B will be found 

the product 24 on A. 
2.~-Find the product of 24 by 16 ? 

DiBECTioir.— Set 1 on B against 16 on A ; then look on B for 34, and 
against it on the line A will be found the product 644. 

FBOBLEM 2. 

To divide hy ike eliding rule. 

Bulb 2i^Set the divisor on B to the dividend on A : against 1 on B yow 
have ttie quotient on A. 

BZAHFLES. 

3.— Find the quotient of 96 divided by 6 ?— ** 
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DiSBCTiOK. — More the slider till 1 on B stands against 6 on A ; then the 
quotient 16 wUl be found on B, against the dividend 96 on A. 

4.~What is the quotient of 108 divided by 12 ? 

DiRBCTiOK. — Set 12 on B against 1 on A ; on the line A will be found the 
quotient 9 against 108 on B. 

FBOBLEM 8. 

FroporHon hy the sliding rule. 

BiTLB 8.~Set the first term on the slider B to the second on A ; then on the 
line A will be found the fourth term standing against the third term 
onB. 



5.— If 4 lbs. of brass cost S6d., what wUl 121bs. oome to? 
DiBECTiON.—Move the slider so that 4 on B will stand against 12 on A ; 
then against 36 on B wiU be found the fourth term 108 on A. 

FBOBLEM 4. 

Superficial measure hy the eUdmg rule. 

Bulb 4. — Multiply the length by the breadth, the product will be the area. 

DntEOTiON. — Set 12 on B against the breadth in inches on A : on the 
line A will be found the surfiioe in square feet against the length in feet on 
the line B. 

EXAMPLE. 

6. — ^What is the content of a plank 18 in. broad, and 10 feet 3 iif. long. 
DiBBOTiON. — Move the slider so that 12 on B stands against 18 on A » 
then wiU lOi on B stand against I5f on A, which is 15| square feet. 

PROBLEM 5. 

To find the solid content of timber hy the sUding rule, 

BiTLE 5. — Multiply the length, breadth, and thickness together. 

Set the length in feet on to 12 on D, then on C will be found the con- 
tent in feet against the square root of the product of the depth and breadth 
in inches on D. 



7. — ^What is the content of a square log of timber, the length of which is 10 
feet, and the side of its square base 15 inches. 

Set 10 on against 12 on D ; then will 15 on D stand against the con- 
tent 161 on 0. 
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FBOBLEM 6. 

To extrcust the square root ly the eliding rule, 

MoTe the slider so that the middle diyision on G, which is marked 1, 
stands against 10 on the line D ; then against the given number on 0. the 
square root will be found on D. 

Note. — If the eiven number consists of an even number of places of 
figures, as 2, 4, 6, &c., it is to be found on the left hand part of the line C ; 
but if odd numbers, as 8, 5, 7, &o., it is to be found on the right hand side 
of 0, one being the middle point of the line. 

XXAHPLBS. 

8.—Find the square root of 81 P 

The number of plboes are even, being two ; therefore the number 81 is 
sought for on the leu hand side of the lino 0. Set 1 on against 10 on 
D ; then against 81 on will be found 9. the square root on D. 

9.— What is the square root of 144 1 

Set 1 on to 10 on D ; then against 144 on will be found the square 
root 12 on D. 



EXERCISE XXIV. 



TIMBEB TABLE 8TANDABD HEA8UBE. 

1728 cubical inches make 1 cubical foot. 

144 square inches 1 square foot. 

60 feet solid round timbeor 1 ton 

40 feet solid square timber 1 ton. 

1 cubical yard 27 cubical feet. 

A load of rough timbep*»40 cubic feet; a load of square timber —50 
cubic feet ; a ton of shippings 40 cubic feet ; a floor of earth™ 824 cubic 
feet : a cord of wood, 8 feet long, 4 feet broad, and 4 feet deep » 128 cubic 
feet ; a stack of wood, 12 feet long, 3 feet broad, and 8 feet deeps 108 cubic 
feet ; a solid yard of earth si load. 

600 sqr. feet of plank, 1 in. thick ^1 load; 400 sqr. feet, 11 in. thick ^1 
load ; 800 sqr. feet, 2 in. thick=l load : 200 sqr. feci, 8 in. thick=l load ; 
150 sqr. feet, 4 in. thick=l load ; Russian standard, 12 feet long, li in. 
thick, ^11 in. broad; Swedish standard, 14 feet long, 8 in. thick, 10 in. 
broad $ Norwegian standard, 12 feet long, 8 in. thicl^ and 9 ia. broad. The 
above are the standard rates in London. 
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SUFEBFICIAL HEASUBE. 

FBOBLEM 1. 

Tofimd the area or tuperficial eomtent qf a hoard or plank. 

Bttlb 1. — Multiply the length by the breadth, the product will be the 
content. When the board is tapering, add both ends together, and 
half the sum will be the mean breadth; then multiplT^ the mean 
breadth by the length, the product will be the superficial content. 

EXAMPLBS. 

1. — In a board 12 feet long and 8^ indies broad, how many feet ? Ans. 

8 feet 6 inches. 
2. — What is the content of a plank 14 inches broad, and 16 feet 6 inches 

long ? Ans. 19 feet 3 inches. 
3.— In a board 15 feet 6 inches long and 10 inches broad, how many feet f 

Ans. 12 feet 11 inches. 
4.~Find the content of a plank 20f feet long and 12i inohea broad ? Ans. 

21 ft 7 in. 4 sec. 6th. 

PEOBLEM 2. 

When lengthy breadth^ and depth are gvoen^ the length being feef.^ and the 
breadth and depth inches. 

Bulb 2. — Multiply the breadth by the depth j J^ of the product multiplied 
by the length will giye the measure in feet. 



6. — How many square feet are there in a plank 16 feet long, 9 inches broad, 

and 4 inches thick P 16 X ^ » 48 feet Ans. 
6. — ^How many square feet are there in a plank 21 feet long, 18 inches 

broad, and 3i inches thick P 21 X 5 » 106 feet Ans. 
7. — In fiye planks, each 15 feet long, 8 inches broad, and 3 inches thick, 

how many leetP 15 X 10 « 150 feet Ans. 
8. — In twelve planks, each 11 feet long, 9 inches broad, and 4 inches thick, 

how many feet P 132 X 8 » 396 feet Ans. 



8UPEBFIGIAL HEASUBE IN YABDS, FEET, AND INCHES. 

PBOBLEM 3. 

Bulb 3. — If the measure be required in any other name greater thm leei, 
first find it in feet, and then bring them to the denomination required. 
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BXAMPLE. 

9.— What is the intent of a piece of ground 6 yards 2 feet 6 inohes long, 
and 4 yards 2 feet broad ? 

yds. ft in. ft in. 
Length, 6 2 6 » 20 6 
Breadth, 4 2 « 14 

+9) 287 

Ans. 81 yds. 8 It. 

10.— What is the content of a piece of land 12 yards 1 foot long, 7 yaids 

2 feet broad ? Ans. 94 yds. 5 ft. 
11.— What is the content of a garden 45 yards 2 feet long, 86i yards broad f 

Ans. 1665 yds. 7 ft. 6 in. 
12.— How many yards in a carpet, 7 yards 1 foot 4 inches long, 6 yards 2 

feet 3 inches broad ? Ans. 42 yds. 9 ft. 8 in. 
13.— What is the content of a floor, 18 yards 2 &et 9 inches long, 5 yards 

1 foot 7 mches broad ? Ans. 76 yds. 11 ft. 5 in. 



SOLID MEASUBE IN YABDS, FEET, AND INCHES. 

PROBLEM 4. 
Bulb 4. — Solid measure may be computed like superficial, by duodecimals. 

EXAMPLES. 

14.^'\^hat are the solid contents of a wall, 13 feet 6 inches long, 5 feet 

8 inches high, and 2 feet, 7 inches broad ? 

X length 18.6 by 6.8=67.6 x 2.7=197 ft. 7 ins. 6 pts. Ans. 
15. — What are the contents of a cistern, 9 yards 2 feet Ions, 6 yards 2 

feet broad, and 4 yards 2 feet deep ? Ans. 800 yards 20 feet. 
16.-— What are the contents of a rampart, 154 &thoms 2 feet long, 6 fitthoms 

4 feet broad, and 8 &thoms 5 feet high ? Ans. 8944 fathoms 16 ft. 
17. — What are the contents of a box, 6 feet 2 inches long, 8 feet 5 inches 

broad, and 2 feet 9 inches and 5 parts deep ? Ans. 47 ft. 8 in. 2 pts. 

11'' 2'" 
18. — ^What is the solid measurement of a bale of goods, 8 feet 2 inches long, 

2 feet 7 inches broad, and 11 inches deep ? Ans. 7ft. 5m. llpts. 10s. 

PBOBLEM 5. 
To find the solidity of square orfouT'Sided timber, 

BuLE 5. — ^Multiply the mean breadth by the mean thickness, and the result 
by the length for the solidity. If the tree throughout be equally 
broad and thick, the breadth and thickness, anywhere taken, will be 
the mean breadth and thickness -, but if it tapers regularly from one 
end to the other, the breadth and thickness taken in the middle, will 
be the mean breadth and thickness. If the tree does not regularly 
taper, but in some places is thicker than others, find the content of 
each part separately. 
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EXAHPLBB. 

19.— How many solid feet in a piece of timber, 12 feet long, 3 feet broad, 

and 2 feet thick ! Ans. 72 feet. 
20. — ^Required the solid content of a tree, 16 feet long, and 14 indhes the 

side of the square ? Ans. 21 ft. 9 in. 4 sec. 
21. — What is the solid content of a tree, 14 feet long, and 10^ inches the 

side of the square ? Ans. 10 ft. 8 in. 7 sec. 6th. 
22.— What is the solid content of another tree, 24 feet 6 inches long, and 

20 inches the side of the square P Ans. 68 ft. 8 sec. 
23. — ^If a piece of timber be 18i feet long, 14 inches broad, and 9 inches 

deep, what is the solid content ? Ans. 16 feet. 2 in. 3 sec. 
24. — ^What is the solid content of a piece of timber or stone, whose sides 

are 10 inches by 18, and the length 18 feet ? Ans. 22 ft. 6 in. 

FB05LEM 6. 

Thfind the soUdUy qfunsquared or round timber. 

Bulb 6.— Multiply the square by the square in inches, &c., and that 
product by the length in feet, &c. ; diTide that product by 144, and 
you will haye the solid feet. If any should remain, diTide by 1^ for 
mches. 

EXAlCFIiEB. 

25.— Admit a piece 20 J feet long, by lOi inches square, (which is a quarter 
of the line contained round the same) : required the solid content in 
feet? 
X 10*25 by 10-25=10506-25 x 205 =2153(78-12-5+ by 144= 

14 ft. 11 in. Ans. 
26.— What is the solid content of a round tree, 25 feet long, and girt in the 

middle 45 inches 1 Ans. 21 ft. 11 in« 8 sec. 9 fths. 
27.— How much timber in a round tree, 30 feet long, and the girt 42 inches? 
Ans. 22 ft. 11 in. 7 sec. 6 fths. 

paoBiiBM: 7. 

A more accurate way is to muMypUf the square ofone^fifth of the girt by 
twice the length for the solidity. 

28.— If the length of a tree is 24 feet, and the girt 8 feet, what is the con- 
tent? Ans. 122-88 ft. 

29.— The girts of a tree in five different places, are 9*43 feet, 7*03 feet, 6*15 
feet, 4-74 feet, and 3*16 feet, and the length 17i feet; what is the 
solidity? Ans. 54*424992 feet. 

Note.- Take care to point off your decimal parts. 
*25 is the decimal of i 
*50 is the decimal of i 
*75 Ib the decimal of f of anything. 
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FBOBLEM 8. 

Unequal^sided timber, 

Bttlb 7. — Multiply breadth and thickness together in inches and half 
inches, and tnat product by the length in feet, which, divided by 144, 
cutting off so many decimal figures as there are in the operation, the 
content will appear in solid feet ; the remainder, divided by 12, gives 
inches. 

EXAMFIiE* 

30.— A piece of timber 26^ feet long, 181 inches broad, and 14|- inches 
thick, how many solid feet ? 
X 18-6 by 15-5 = 2682-5 x 265 = 7108625 -5- by 144 = 

Ans. 49 ft. 4 in. 4 pts. solid. 

PROBLEM 9. 

To find the content of tricMigular timber, 

BtjIiB 8. — Multiply the base by the perpendicular in inches, and half that 
product by the length in feet ; divide the result by 144 ; it will then 
give the number of solid feet. Divide the remainder by twelve for 
the inches. 

EXAMPLE. 

31. — In a piece of timber, whose sides are triangular, viz., — the base 29 in., 
perpendicular I7i inches, and the length 12 feet ; how many solid 
feet contained ? 

X 26 by I7i = 455, i of = 227^ x by 11 = 2730 - by 144 = 

18 ft. 11 in. 6 pts. solid. Ans. 

PEOBLEM 10. 



BuiOB 9. — Multiply breadth by depth in inches, and that product by the 
length in feet, which last product, divided by 12, gives the superficial 
inch-feet required. 

EXAMPLE. 

32. — In a mahogany log 25^ inches broad, 16 inches thick, and 16| feet 

long, how many superficial inch-feet ? 

X 25i by 16=408 x 15J=6324-rl2=527 inch-feet. Ans. 
33. — In a log, 33 inches broad, 19 inches thick, and 23^ feet long, how 

many superficial feet ? 
X 33 x 19=627 X 23i=24630 + by 12=1219j- inch-feet. Ans. 
34. — In four planks of mahogany, each 25 feet long, 9i inches broad, and 3 

inches tnick, how many feet P Ans, 142^ ft. 
35. — ^In six planks, each 18 feet long, 8^ inches broad, and li inch thick, 

how many feet and solid feet ? Ans. 95 ft. 7^ in., and 8 solid ft. 
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SPECIFIC OBAVITT. 



Specific graidty is the lelative weight of any body compared 
with the weiffht of another taken as a standard of the same bulk. 
The standard is water: one cubic foot weighs 1000 ounces, 
avoirdupois, at a temperature of 60 Fahrenheit. 



TABLE OP THE GBAVITY OP WOO 


Speoiflo 


Gravity. 


Cork 246 


Poplar 




... 883 


Larch 




.. 544 


Ehn and English Fir .. 
Mahogany, Honduras.. 




.. 656 




.. 560 


Willow 




.. 585 


Cedar ... 








.. 596 


Pitch Pme 








.. 560 


Pear Tree 


., 






.. 661 


Wahiut 


., 






.. 671 


Fir, Forest 
Beech ... 


•• 






.. 694 
. 696 


Cherry Tree 








.. 715 


Teak ... 


,, 






.. 746 



OP WOOD, PBOH COBK TO U&SVVTITM, 





Specifie 




Gravity. 


Maple and Biga Fir ... 


... 750 


AshandPantzicOak... 


... 760 


Yew, Dutch 

Apple Tree 

Alder 


... 788 


... 793 


.. 800 


Yew, Spanish 


.. 807 


Mahoeany, Spanish . . . 
Oak, American 


.. 852 
.. 872 


Boxwood, French 


.. 912 


Loffwood 

Oak, English 


.. 913 
.. 970 


Ditto, sixty years* cut... 


.. 1170 


Ebony 


.. 1331 


IdgnumTitiB 


.. 1333 



PBOBLEM 11. 

To find the magnitude of amy hodjffrom its ioei^ht. 

Bulb 10. — ^Weight of the body in ounces divided by its specific grayity in 
tabid "= content in cubic feet. 

XXAICFLBS. 

36. — ^How many cubic feet are there in one ton of mahogany f 

1 ton =20 cwt.= 36840 ounces in a ton. 

Look to mahogany, and opposite you will find 560, which, divided into the 

ounces of a ton will stand thus :— 

4-560)35840 

64 cubic feet. Ans. 



And the timber being fir, look to fir and you will find 556, whi(>b, divide 

into the ounces of a ton, thus : — 

-1-566)36840 ounces. 



Or English Oak :~ 



64*46 cubic feet, Ans. 



^970)35840 



36*94 
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PROBLEM 12. 
To find the weight of a hodyfirom iU htUk. 
Bu£E 14, — Cubic feet x specific gravity « weight in ounces. 

EXAICPLB. 

37.— What is the weight of a log of larch, 14 feet long, 2i broad, and i 
thick? 

ff A* fl* 

2-6 X 1-25 X 14«43-750 : then, 
43*760 X 544^2380 ounoes»13 owt. 1 qr. 3 lbs. 8 oa. Ana. 

PROBLEM 13. 

Sawyer^ work. 

Measure o£F your several cuts alternately with a line, which afterwards 
measure on a rule. 

Rule 15. — ^Multiply the line by length in feet and inches, and you will 
have the product required. 

XXAHPLE. 

38.— A it 34 feet, 6 inches line, by 9i feet long, 
ft. in. ft. in. 
x34 * 6 by 9 * 6«>d27feet 9 mchee, Ans. 



EXERCISE XXV. 

CABFENTEBS' WOBK. 



Roofing and flooring axe measured by the square of ten feet 
each way, one hundred square feet being one square of work. 

RuLB 1. — ^Multipl^ the giyen dimensions together in feet and inches, which 
product, divided by one hundred (by cutting off the figures to the 
right) will give the squares required. 

EXAMPLES. 

1.— A piece of work, 96 feet 3 inches, by 21 feet 3 inches : required the 
number of squares contained therein P 

ft. in. sq. ft. in. 

X feet 96.3 inches, by 21 3==2045'3-9-^100«20 46 3f Ans. 
%. — A piece of work, 14 feet 6 inches, by 10 feet 3 inches ; required the 
square yards contained ! 

xl4i by 10i=148f-*-by9=16H yards. Ans. 
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EXERCISE XXVI. 

CALCULATION OF G L A Z I E B S ' W O B K . 

The dimensiona used a/re feet^ inches^ and paHs; in some itutances, feetf 
tenths, and hundredths. The work is calctdated in square feet, 

Windows are sometimes measured by taking the dimensions 
of one pane, and multiplying its superficies by the number of 
panes. But generally they take the length and breadth of the 
whole frame for the glazing. Circular windows are measured 
as if they were square, taking for their dimensions the greatest 
length and breadth. 

1. — In a pane of glass, 3 feet 6 inches and 9 parts long, and 1 foot 3 inches 

and 3 parts oroad, how many feet of glass in that pane ? 
X 3'6-9 by l-3-3=4 ft. 6 in. 3 pts. 11 sec. 3 thrds. Ans. 
2. — How many feet of glass are there in 10 panes, each 4 feet 8 inches and 

9 parts long, and 1 foot 4 inches and 3 parts broad ? Ans. 60,403 ft. 
3. — ^How many feet of glass are there in 20 panes, each 3 feet 6 inches and 

9 parts long, and 1 foot 3 inches and 3 parts broad ? Ans. 80 ft. 

6 in. 6 pts. 
4. — If a window be 7 feet 6 inches high, and 3 feet 4 inches broad, how 

many square feet of glass are in it ? Ans. 25 feet. 
6. — How many feet in an elliptical fan-light ; 14 feet 6 inches in length, 

and 4 feet 9 inches in breadth ? Ans. 68 ft. 10 in. 
6. — What will the glazing of a triangular sky-light come to at 20d. per 

foot, the base being 12 feet 6 inches, and the height 6 feet 9 inches ? 

Ans. £3 lOs. 3id. 



EXERCISE XXVII. 

CALCULATION OF ^RICKLAYEBS' WOKK. 

The chief part of this work is measured by the perch, being 
twenty-one met long, nine inches thick, and one foot high. 



500 bricks, 1 load. 
1000 tiles, 1 load. 
12 cubic feet, 1 ton of marble. 



16 cubic feet, 1 ton of Portland 

stone. 
20 cubic feet, 1 ton of bath stone. 



BuLE 1. — Multiply length by height in feet and inches, and that product 
by the inches in thickness, which last product divide by bine, and that 
quotient by twenty-one, will give the perches sought standard mea^ 
sure ; but when the thickness is nine inches only, multiply the given 
length and height together, and divide by twenty-one for perches. 
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EZAUPLB. 



1. — ^Apieceof work, 66 feet long, 20 feet 6 inches high, and 28 inches 
thick, how many perches are contained therein ? 

Ml. £1, 

X 66<) by 20-6 = 1S53 x 28 = 37884 + 9=:4209'3 4- by 21 - 

200 p. 9 ft. 3 in. Ans. 

Note. — One thousand of onr common bricks (mortar and work) will 
make four perches and a quarter of work. 
Two hundred and thirty-six bricks (mortar and work) will make a perch. 

In rough stone toork. 

Twenty-one feet long, twelve inches high, and eighteen inches thick, 
make a perch. 

Multiply as above, that is, length and height together, in feet and inches, 
and the product multiply by the inches in thickness, which last product 
divided by 18, and that quotient by 21, gives the perches ; but when the 
thickness is 18 inches only, multiply the given length and height together, 
and divide by 21 for perches. 

To find the solid content of a marble block. 

BuLfi 2. — ^Multiply length by breadth in feet and inches, and that product 
by the deplSi in feet and inches, which will give you the solid content 
in feet. 

Observe. — Twelve solid feet of marble make a ton. 

BXAMFLE8. 

2. — How many solid feet in a marble block, 6«ft. 6 in. long, 2 ft. 4 in. 
broad, and 1 ft. 3 in. thick ? 

ft.in. ft.in. ffc.in. ft.in. 
X 6-6 by 2-4 = 15*2 x 1-3 = 18ft. 11 in. 6 pts. Ans. 

3. — What is the content of a marble block 10 feet 6 inches long, 4 feet 

6 inches broad, and 1 foot 6 inches thick ? 
X 10 ft. 6 in. by 4 ft. 6 in.=47 ft. 3 in. x 1 ft. 6 in.«»70 ft. 11 in. 6 pts. Ans. 
4. — What is the content of a block 4 feet 3 inches long, 2 feet 6 inches 

broad, and 2 feet 1 inch 5 parts thick P Ans. 22 ft. 6 in. pts. 7''.6*'. 



SLATEBS WOBK 

Is measured by the square of one hundred square feet. 

G^ENERiL Obsebtations. — No deduction for chimney shafts. Add 
valleys, and eves, to the roof as double measurement. 

600 Double slates cover 1 square. 

1000 Single do. do 1 square. 

165 Tiles ... do 1 square. 

40 Laths ... do 1 square. 

1 Ton slates do li square. 

K 2 
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5.— How nuiny squares in a roof of doable slating, 68 ft. long, and 191 
from the eve to the pitch of the roof? 

X 68 by 19 j = 1326 -r by 600 » 2)^ nearly. 



EXERCISE XXVIII. 

TONNAGE OF SHIPS.* 



BuxE 1. — Multiply the length of the keel, taken within the yessel, by the 
length of the midship beam, taken within, from plank to plank, and 
that product by half the breadth, taken as the depth ; then divide the 
last product by 94^ and the quotient will be the tonnage. 

1. — If the length of a ship's keel be 80 feet, and midship beam 80, give the 
required tonnage ? 

'x 80 by 80 » 2400 x 15 » 36000 -(- 94 » 382H tonnage. 

2. — If the length of a ship's keel be 87 feet 6 inches, and the midship 
beam 28 feet 8 inches, find the required tonnage ? Ans. 882|-|. 

Bulb 2. — ^Take the dimensions on the outside of the light mark, as the 
ship floats unladen, to find the content of the empty ship. But if 
the measure of the ship be taken from the light mark to her full 
draught of water, when laden, it will give the burden of the ship ; 
then the length, breadth, and depth multiplied together, and the pro* 
duct divided by 100 for men-of-war (which gives an allowance for 
guns, anchors, &c., that are all burdens, but no tonnage,) and by 95 
for merchant ships, will ^ve the tonnage. 

Observe,-^ A hundred solid feet make a ton. 

3.— Bequired the tonnage of l^oah's Ark, the length being 800 feet, breadth 

50, and depth 30? 
X 300 by 50 = 15000 x 30 = 450,000 -^ by 95 = 4736f} tonnage. Ans. 

BuLE 3. — ^The shipwrights of London multiply the length of the keel by 
the extreme breadth of the ship, taken from out to outside, and that 
product by half the breadth ; and this they divide by 94 for merchant 
ships, ana 100 for men-of-war ; the quotient is the tonnage of the 
respective classes. 

4.— What is the tonnage of an 80-gun ship, the lenffth of whose keel is 
149 feet 4 inches, and the extreme breadth 49 ^t 8 inches ? Ans. 
184If^. 

5.— The given length of keel of a 74 is 138 feet, and the extreme breadth 
46 feet 9 inches ; what is the tonnage P Ans. 1508 j^ . 

* Though the Admiralty have changed their mode of oalonlating for the tonnage 
of ships, the above method will be found more simple, brief, as accurate, and lesa 
complicated. 
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A method practised in the Moyal N<mf, 

Bisections. — Let fall a perpendicular from the foreside of the stem at the 
height of the hawse hole, and another from the back of the main port 
at the height of the wing transom ; from the distance between tnese 
perpendiculars deduct |- of the extreme breadth, and as many times 
2| inches as there are feet in the height of the wing transom above 
the upper edge of the keel ; the remainder is the length of the keel 
for tonnage. 

Bulb 4. — Multiply the length of the keel by the extreme breadth and 
that product by half the breadth ; then divide by 94 for the tonnage. 

6. — Qiven the length of the keel 68 feet, and the extreme breadth 22 > 

required the tonnage ? Ans. 176^ 
7. — ^What is the tonnage of a ship whose keel is 78 feet, and the extreme 

breadth 24^ ? Ans. 249 ^^^ . 
8. — The length of the keel is 70 feet, and the extreme breadth 24 ; what is 

the tonnage? Ans. 214ff. 
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CAPE OF GOOD HOPE. 



LIQUID MBAST7BE. 



16 flasks 
4 ankers 
4 aams... 



= 1 anker. 
= 1 aam. 
= 1 leaguer. 

CLOTH AKD LOKG MBASUBB. 



COKET. 

4 schepels = 1 muia. 

10 muias = 1 load. 

The muia of wheat weighs 196 
lbs. English = 3 imperial bushels. 



12 Bhyland inches 

27 ditto 

144 ditto 

164 square feet, 

600 roods 



... = 1 Bhyland foot. 

... „ 1 Dutch elL 

„ 1 square foot. 

„ 1 rood, 

„ 1 morgen. 

Accounts in£». d,y or Six IhUars, SchUUnffSf or Stivers. 

1 stiver =: f of a penny. 

1 schilling, or 2id. sterling. 
18d. sterling. 



6 stivers ... 
1 rix dollar 



CHIN 



ANTON. 



Meirohandise weights are the peonl, catty, and tael. The pecnl is divided 
in 100 catties, or 1600 taels. 



1 tael weighs avoirdupois 
16 taels, or 1 catty 
100 catties, or 1 peoul ... 



H oz. 
« li lbs. 
» 133i lbs. 
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A pecul weigha 162 lbs., 3 dwts., 3 grs., troy. English weights are used 
in dmiYering a cargo, and are afterwards changed into catties and peools. 

The weights are the candy of 20 moonds ; the monnd is divided into 8 
yis, 320 pmlams, or 3200 pagodaes ; this vis is divided into 5 seers. The 
candy of Madras =500 lbs. avoirdupois ; the pagoda, 2 oz. 3 grs. 

The measures of capacity are the garce (or com measure), containing 
80 parahs, or 400 nwoalB, each marcal 8 puddies, or 64 oUocks. The 
marcal measures 750 cubic inches, and weighs 27 lbs., 2 oz., 2 drs., of 
spring water, consequently 45 marcals are equal to 15 Winchester busheb. 

Accounts are kept in rupees : 12 &nanis»l rupee; 80 ca3h=l £mam ; 
and 42 fanams=l pagoda. The gold coins are the star, or current pagoda, 
which = 7s. 5id.; the gold rupee, value at the English mint=£l 9s. 2 Ad. 

GEBMANY — BEEMEN. 



2 loths = 1 ounce. 


1 shippound 


= 2i centners. 




8 ounces „ 1 mark. 




or 290 lbs. 




2 marks „ 1 commercial 9)., or 


1 wadge of iron 


„ 120 lbs. 




7690 English qrs. 


1 stone of flax 


„ 20 lbs. 




1 centner „ 116 fts. 


1 ditto wool 


„ 10 lbs. 




DET MBASUEB. 


1 ton of butter 


„ 300 lbs. 




4 pints = 1 vierteL 


iiQirn) 


MIASTTBB. 




4 vierteb „ 1 scheffel. 






1 


10 scheffels .,. „ 1 quart. 
4 quarts „ 1 last. 


8 quarts ... . 


.. = 1 viertel. 




5 viertels ... . 


.. „ 1 anker. 




1 last = 10 qrs. 0.7 bushels; a 


4 ankers ... . 


.. „ 1 tierce. 




barrel of salt = 3^ scheffels ; a last 


H tierce ... . 


.. „ 1 oxhoft. 




of coals = 2 chaldrons, Newcastle 


1 oxhoft ... . 


.. „ 38 English 




measure. 




wine gals. 





A barrel of whale oil =6 stecken, or 216 lbs. = 81^ English wine gals. 
Accounts are kept in rix dollars of 72 grotes ; the grote is divided into 
5 swares ; a Bremen rix dollars = 38. 2d. sterling ; par of exchange £1 
sterling = 6 rix dollars, 32 grotes, 4 swares. 



HAMBUBGH. 



WEIGHTS. 

... =112 pounds. 
... <* 32 ounces. 

" 4 drachms. 
... " 4 pfennings. 
... " 2i centners, 
or 20 liespfund of 14 lbs. each, 
or 280 lbs. 
1 pipe of oil =820 lbs. ; a barrel of 
butter (willow and hoops) 224 
lbs. ; common hoops 230 lbs. 
nett. 



1 centner, 
lib. 
1 oz. 

1 drachm 
1 schiffpund 



GBAUSr MEASUEE. 

llast ... =60fass. 
1 fass ... " 2himpten. 

1 himpten " 4 spint. 

20 fass ... "1 wispel of wheat or 

rye. 
30 fass ... " 1 do. oats or barley. 

2 fass ... "1 scheffel of wheat. 

3 fass ... '* 1 do. of oats or 

barley. 
1 Hamburgh last = 11 imperial 
quarters. 
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LIQUID MEASUBS. 



1 fuder ... =6 aums. 



1 aum ... 
1 anker ... 
1 viertel 
1 stubchen ' 
1 kannen 
1 emier ... 



32 loths 
16 ounces 
16i- pounds 
20 pounds 



5 quarts 
4 ankers , 
li ahm 



4 ankers, or 5 emers. 

5 yiertels. 
2 stubchen. 
2 kannen. 

2 oessel quartiers. 
4 yiertels. 



li aums, or 6 ankers, or 30 vier- 
tels, each of 8 quartiers, or bottles 
=1 hogshead. 

Accounts are kept in marks of 12 

pfennings of two sorts — banco and 

current ; the banco estimated at Is. 

5id. ; the mark current at Is. 2id., 

sterling. 



PRUSSIA DANTZIC. 



make 



1 ounce. 
1 pound. 
1 lispoimd. 
1 small stone. 



33 pounds 
110 pounds 
3 centners 



LIQUID MEASUBS. 



make 



1 anker. 

lahm. 

Ihhd. 



2hhdB. 
2 boths 
2 fuders 



make 



make 



1 large stone. 
1 centner. 
1 shippound. 
(330 lbs.) 



1 both. 
1 fuder. 
1 last. 



A pipe = 2 ahms ; the ahm = 39f English gallons. 



OOBK IfEASUHE. 



The last of 60 schejQells=ll quarters 3 bushels, and the last of 56^ 
scheffells=10 quarters 7 bushels. Oak planks, deals, and pipe stares are 
sold per shock of 50 pieces. Wheat, rye, &c., of 66i scheffells. Accounts 
are kept in thalers or dollars, silver groschen and pfennings. 

1 thaler = 30 silver groschen. I The thaler is generally estimated 

1 groschen = 12 pfennings. | at 3s. 

TUSCANY — LEGHORN. 

The pound is divided into 12 ounces, 96 drachms, 288 denai, and 6912 
grani, and equal 5240 English grains. The quinta or centinajio=150 lbs. ; 
the centaro=150 lbs., but a centaro of 8Ugar=151 lbs., oil 88 lbs., brandy 
120 lbs., stock fish 160 lbs. The rotolo=3 lbs. Corn is sold by the sack 
or saoco, 4 of which are equal to one imperial quarter. 

LIQUID MEASUBE. 

2 mezette=l boccale ; 2 boccali=l fiasco ; 20 fiaschi=l barile or 12 
English wine gallons ; the barile of oil is about 66 lbs. avoirdupois, or 16 
fiaschi of 2 boccali each. 

Long measure is bracico, divided into 20 solidi, 60 quattrine or 24 denaii. 
155 bracci=100 EngUsh yards. 1 canna of 4 bracci=12 English inches. 

Accounts are kept in lire Toscane : the lire is divided 20 solidi di hre, 
each of 5 centicimi. 

NAPLES. 

The weights are the oantaro and rotola. The cantaro gross=196^ lbs. 
avoirdupois ; the oantaro piccolo 106 lbs. avoirdupois. In com, 36 
tomo\o=lA Winchester bushel. 
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In wine the oarro is 2 botti, 24 barrile or 1440 carraffe. 1 oanDc=264 
Englitl)i wine gallons. A pipe of wine or brandy is 132 English gallons*. 
OU : — ^The salma is divided into 16 staje ; 256 quarti, or 1636 misurette ; 
1 salnia=42i EngUsh wine gallons. Lonff Measure : — ^The canna is divided 
into 8 palmi, or 96 onz^e, and=6 feet 11 inches English. Axxsonnts are 
kept in ducati di regno of 100 gram. 1 dacat=10 carlina, or 3s. 5id. 
nearly, sterling. The onoetta=10s. 3|d., the smallest gold piece. 

POBTXXGAIi LISBON. 



8 ounces make a marc, 2 marcs a pound or anratel, 22 pounds 1 arroba, 
4 arrobas 1 quintal. For com and salt the measure is the moyo, divided 
into 15 fanegas, 30 alquir^, 240 quartos, &c. Liquids : — ^The abnude is 
divided into 2 potes, 12 canadas, or 48 quartelles. 18 almudes=I baril ; 
26 almudes=l pipe ; and 52 almudes=l tonelado, which last 227i EngUsh 
wine gallons. A Lisbon pipe of 31 almudes is equal to 140 English gallons. 



3 palmos make a covado or cubit ; If covado9=l vara ; 2 varas=l branco. 
Accounts are kept in rees, 1000 of which make 1 milrae. The gold piece of 
6400 rees=35s. lid. sterling and the gold cruisado=2s. 3d. 

BUSSIA FETEBSBUBGH. 

Gold^ Silver^ or Merehandise : — 8 sotnicks make 1 loth; 32 loths, 1 
pound ; 40 pounds, 1 pood ; 10 poods, 1 berkovitz. The pood=36 lbs. 
10 oz. 11 drs. avoirdupois. Lonff Measure : — 16 wershok make 1 arsheen ; 
8 arsheen=l sashen ; 50 sashen=l verst ; 1 Bashen=7 English feet ; 1 
anheen=28 English inches; 100 Bussian feet=114i English feet; 1 
V6rst=5 furlongs 12 poles. 

The chief measure in com is the chetwert, subdivided into 2 osmins, 4 
pajocks, 8 chetwericks, or 64 gamitz. 

Accounts are kept in roubles of 100 copecks. The gold and silver coins 
are, the imperial or 10 rouble pieces=£l 128. ; half imperial=168. ; silver 
rouble=3s. 2id. 

SPAIN — CADIZ. 

As there are such discrepancies in weights and measures in the different 
provinces, we shall give those of Castile. 

The quintal is divided into 4 arrobas, or 100 lbs. of 2 marcs each ; 100 
Castile lb8.=101i avoirdupois lbs ; 100 baras or yards=12f English yards. 
In corn measure, there is the cahiz, divided into 12 panegas, or 144 
celeminas, or 576 quartillas. 5 panegas=l English quarter. 

LIQUID MEASFBE. 

The oantaro or arroba is divided into 2 azumbres and 32 quartillas. 
There are two sorts of arrobas, the greater and lesser : the former=:44 
EngUsh wine gaUons, the latter 3i ditto. 
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1,37 



1 mazo makes 16 arrobas ; 1 botta=»30arrobaB wine, or 39i oil ; 1 pipe= 
27 arrobas wine, or 34i oil ; 1 botta=127i English gallons, and 1 pipe= 
1141 ditto. 

Accounts are kept by the real, of which there are lOf in the peso duro, 
or hard dollar. A real is divided into 16 quintos or 34 marayedis : a dollar 
=4s. 4f d. sterling ; a real 4|d. 



FOREIGN EXCHANGES BY THE CHAIN RULE. 



The chain rule, or rule of equations, is used in calculating 
exchanges, and saves the continued statings required by the 
Double Rule of Three. 

BuZiE. — ^Beduce all the quantities of the same kind to the same name. 
Change all numbers of unequal kinds into firactions. Let x express 
the required quantity, and to the right of it place, as consequent, the 
term to which it is equivalent ; then, below x, as antecedent, the 
other given term which is of the same kind as the last consequewty and 
to the right of it, the term which is equivalent to it ; next, multiply 
the consequents or right hand terms together for a product, and 
divide it by the produet of the multiplication of the antecedents or 
left hand terms, and the quotient will be the result. 

EXAMPLE. 

1. — What will an estate, worth £39,420 per annum, amount to in a minute ? 

X 1 minute. t 

Minutes, 60 1 hour. 

Hours, 24 1 day. 

Days, 365 1 year. 



Year, 

£1 

Is. 



208. 
12d. 



366 X 24i X 60 = 525600 -^ £39420 = Is. 6d. per minute. 

AMSTEBDAH. 

16 pennings = 1 stiver ; 20 stivers = 1 guilder or florin ; 2^ florins = 1 
rix dollar ; 6 florins = 1 pound (Flemish) 100 cents = 1 florin. 

EXAMiPIiB. 

2.— What is the exchange of £500 sterling in florins and stivers, at 12 
florins 3 stivers, per pound sterling ? 

X £500 

£1 12 florins 3 stivers. 



500 X 12-3 = 6075 florins. 



138 FOBEIGN EXCHANGES. 



HAMBITBGH. 



12 pfennings = 1 schilling ; 12 schilling = 1 mark ; 2 marks = 1 dollar ; 
3 marks = 1 rix dollar. 

Note. — ^There are two kinds of money at Hamburgh, banco and currency : 
banco is the same as Flemish. 

6 pfennings = 1 groat or penny ; 12 pence = 1 schilling ; 20 schillings = 
1 pound. 

EZAHFLB. 

3. — ^Exchange £620 lOs. sterling into marks, banco at 13 m. 8 sc. per £. ? 

X £620i 

2 = 1 13m. 8sc. 



1241 X 13-8 -^ 2 = 8376 marks, 12 sch. 

F ABI S . 

10 mil8=l centime $ 10 centimes=l d^cime ; 10 ddcimes=l franc. 

EXAMPLES. 

4. — Exchange £700 into francs and cents, at 25 f. 20 c. per £. sterling ? 

X £700 

£1 25 francs 20 cents. 



700 X 26-20 = 17640 francs. 



A new Plan of hrmging French Coins to British Money , and 
British to French, 

Btjcb. — Gut off two figures to the right in the francs, and multiply the 
figures to the left by 4, and the product will be pounds sterling ; 25 
francs make a pound, and lOd. a franc, so the figures to the rif ht will 
count so much of a pound. Bring the British to French by cUviding 
by 4, adding 2 ciphers to the quotient for francs. 

EXAMPLES. 

6. — In 240 pounds, how many 
francs? 

£ 
-^4) 240 



5.^In 2500 francs, how many 
pounds? 

25,00 

4 

Ans. £100 



Ans. 6000 francs. 



FBANKFOBT. 



4 hellers=l kreuzer ; 4 kreuzer8=l batz : 16 batzen or 60 kreuzers= 
1 florin ; 90 kreuzers or li florins=l rix doUar. 
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EZAMFIiB. 



7.— Exchange £600 lOs. sterling into florins and kreuzers, at 120f fl. per 
£10 sterling. 

X £600i=1201. 

1200k.=10 1201 fl.=7245 k. 



1201 X 7245 -r 1200=7251 florins. 



YIEN N A . 
60 kreuzers=l florin ; 90 kreuzer8=l rix dollar. 

EXAHFIiE. 

8. — Exchange £850 sterling into florins and kreuzers, at 10 florins 2 kren- 
zers per £. ? 

X £850. 

£1 lOfl. 2 k. 



850 X 602 k. = 8528 fl. 20 k. 
GENOA. 

100 centi8ima=l lira nuova. 



EXAMPLES. 

9.— Exchange £620 lOs. sterling into lira nuova and centis, at 25 1. 35 c. 
per£.? 

X £620^ 

£1 251.35 c. 



620i X 25-35 = 15729 1. 67 c. 

BEBLIN. 

30 silver groshen=l Prussian dollar. 

EXABCFIiE. 

10. — Exchange £400 sterling into Prussian dollars, at 6 dol. 26 s. g. per £ ? 

X £400. 

£1 6dol. 26 s. g. 



400 X 6-26 = P. dol.. 2746, 20 s. g. 



MILAN. 



4 deiiari=l soldo j 20 soldi Austriachi=l lira Austriacha ; 100 centi- 
simi=l lira Austriacha. 
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EXAMPLE. 

11.— Exchangs £340 lOs. sterling into lira Austriacha, at 29 L 50 c. per £ ? 

« £340i. 

2=£1 291.50 c. 



681 X 29-60 -1. 2 = 10044 1. 75 c 



LEGHOBN. 



5 oenti8imi=l soldo di lira ; 20 soldo di lira=l lira Toscana ; 100 cent- 
simi=l ditto. 

XXAKPLE. 

12. — ^Exchange £675 12s. 6d. sterling into lira and centisima, at 30 1. 69 c. 
per£? 

X £6751=5405. 

8«£1 801.69 0. 



5405 X 80-69 -f- 8 = 20734 1. 93 c. 



LISBON. 



400 rees=l crusado : 1000 ree8=l milree ; 1000 milrees=l conto of 
rees ; 4800 rees=l moidore ; 2§ cruBadoe8=l milree. 

EXAMPLE. 

13. — Exchange £420 lOs. sterling into contos of rees, nulrees and rees, at 
56id. per milree? 

X £420i=841. 

£1 240d. 

113«56id 1000 rees. 



841 X 240 X 1000 ^ 113 = 1 r. 786 m. 460 r. 

HADBID. 

2i maraYedi8=l quarto ; 34 maravedis or 16 quartos=l real $ 8 reals= 
1 piastre or dollar of plate ; 4 piastres or 32 real8=l pistole of plate or 
exchange; 375 niaraTedis=l ducat of plate or exchange 17 reals of plate » 
32 reab of vellon ; 85 dollars of plate =64 hard dollars; 1 quarto «= 4 
marayedis yellon. 

EXAMPLE. 

14.— Exchange £400 sterling into reals of plate, at 36d. piastre of plate ? 

X £400. 

£1 240d. 

36d 8 reals. 



400x240x8^ 36 <= 21333^ reals of ph&te. 
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GIBBALTAS. 
16 quartoB^l real ; 12 reals »1 dollar. 

EXiMFIiE. 

15. — ^Exchange £750 128. 6d. sterling into Spanish hard dollar, at 51d. 
per dollar? 

X ... 750f=s6005. 

£1 240d. 

408=51 1 hard dollar. 



6005 X 240-408=8532 h. d., 4 r., 16 qr. 

NAPLES. 

10 grani'sl carlino; 20 gram=l taro; 5 tari or 10 carlini=l duoat; 
100 grani=l ducat. 

EXAUPXB. 

16. — Bxchange £300 sterling into Neapolitan ducats, at 40d. per ducat ? 

X £300 

£1 240d. 

40d 1 ducat. 



800 X 240-r40=1800 ducats. 



P AliEBM O. 

20 gram=l taro ; 12 tari=l scudo ; 30 tazi=l onza; 2 onzie=5 scudi. 

SZA&EPLB. 

17. — Exchange £420 10s. sterling into onzie, at 120d. per onza ? 

X £420^=841 

£1 240d. 

240=120 lonza. 



841 X 240+240=841 onzie. 



VENICE. 

4 denari=l soldo; 20 soldi Au8triache^=l lira Austriaohi; 100 cen- 
tisimi=l lira Austriachi. 

EXAMPLE. 

18. — Exchange £860 sterling into lira Austriache, at 48d. per lira Austriachi? 

X £860 

£1 240d. 

48d 6L Aus. 



)x240x6•^48=258001. Aus. 
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ST. FETEBSBUBGH. 
One himdred copecks » one rable. 

BXAHPLB. 

19. — Exchange £500 sterling into silyer rubles, at 37d. per silver mble ? 

X £500 

£1 240d. 

37d Is. ruble. 



500x24O-i-37=3243 8.r., 24 copecks. 

NEW YOBK.* 

10 dollars^l eagle; 10 dimes— 1 dollar; 10 cents— 1 dime; 10 mil8=» 
1 cent. 

EXAMPLE. 

20. — ^Exchange £500 into dollars and cents, at a premium of 10 per cent ? 

X £600 

£9 40 dollars. 

100 dollars ... 110 dols. with prem. 



500x40x110-9 X 100=2444 dols. 44 cents. 



* In the United States, the dollar is usually valued at 4s. 6d.. allowing 40 dollars for 
£9 sterling, or 444 dollars, 44 cents for £100. But by an act of Congress lately passed, 
the oustom-house values the £ sterling at 4 dollars 8 cents, which is 4s. 2d. per dollar, 
and is equal to a premium of 8 per cent on the fixed premium of 48. 6d. per dollar. 
The value of the half-eagle is 228. 6d. 



EVERY SPIRIT MERCHANT HIS OWN GAUGER. 



The following table will show, at one view, the quantity of 
liquor in casks or puncheons, to the tenth of a gallon, from 10 
to 130 gallons, which can be ascertained by dipping with a 
common inch rule into either keg or puncheon, when lying on 
the side or standing on the end. 

Observe, — If the cask be lying on the side, dip the rule into 
the bung-hole ; count the wet inches ; look to the table for the 
number required, and opposite, in the next column, you will find 
the niunber of gallons and tenths. The third column shows the 
content if the cask be standing. 





TBir GALLONS. 


TWENTY GALLONS. 


THIETY-THEEE GALLONS. 




12-«ncA Bung 




n-inch Bung. 




2\4nch Bung, 


Inch 


6. lOthB 


Altitude 


Inch 


6. lOtha 


Altitude 


Inch 


G. lOthi 


Altitude 


lis 


.. 0-4is 


.. 0-7 


lis 


.. 0-3i8. 


.. 0-7 


lis. 


.. 0-6 is 


.. 10 


2 . 


.. 0-9 . 


.. 1-4 


2 


.. 1-2 . 


.. 1-3 


2 . 


..1-7 . 


..2 


3 . 


.. 1-6 


.. 2-2 


3 


.. 20 . 


.. 2-5 


3 . 


.. 31 . 


..3 1 


4 . 


.. 2-6 


.. 2-9 


4 


.. 3-2 


.. 3-6 


4 . 


..4-3 


.. 4-3 


5 . 


.. 3-6 


.. 3-6 


5 


.. 4-5 . 


.. 4-5 


5 


..6 . 


..5-5 


6 


.. 5-0 


.. 4-4 


6 


.. 60 . 


.. 5-5 


6 . 


..7-9 


.. 6-7 


7 . 


.. 5-5 


.. 50 


7 


..7-5 . 


..6-6 


7 . 


.. 9-4 


.. 80 


8 . 


.. 6-4 


.. 6-8 


8 


.. 91 . 


.. 7-6 


8 . 


..11-5 


..9-4 


9 


.. 7-4 


.. 6-6 


9 


..10-6 . 


.. 8-7 


9 . 


.13-6 


..11-0 


10 


.. 8-3 


.. 7-3 


10 


..12-3 . 


..10-0 


10 . 


..15-6 . 


..12 • 5 


11 


.. 9-6 


.. 8-0 


11 


..14-0 


..11 1 


11 . 


..17-3 . 


..14-0 


12 


..10-0 


.. 8-8 


12 


..15-5 


..12-2 


12 . 


..19 • 5 


..15-6 


PIPTEEN GALLONS. 


TW 


ENTY-ONE GALLONS. 


THIETY-SIX GALLONS. 




W-inch Bung, 




18-incA Bung» 




22-incA Bung. 


Inch 


G. lOtha 


Altitude 


Inch 


O. lOths 


Altitude 


Inch 


G. lOtha 


Altitude 


lis 


.. 0-4 is 


.. 0-7 


lis 


... 0-5 is 


.. 0-7 


lis 


.. 0-6is 


..11 


2 


.. 1-2 


.. 1-3 


2 


.. 1-9 


.. 1-2 


2 . 


..1-6 


..2-3 


3 


.. 20 


.. 2*1 


3 


... 2-7 


.. 2-0 


3 . 


.. 3 


..3-5 


4 


.. 3-2 


.. 3-0 


4 


... 3-9 


.. 3-0 


4 . 


.. 4-4 


..4-7 


6 


.. 4-6 


.. 8-7 


5 


... 4-6 


.. 4-0 


5 . 


.. 6-2 


.. 61 


6 


.. 60 


.. 4-6 


6 


... 60 


..5 1 


6 . 


..7-8 


..7-5 


7 


.. 7-5 


.. 5-5 


7 


... 7-0 


.. 6-2 


7 . 


.. 9.9 


..8-9 


8 


.. 90 


.. 6-4 


8 


.. 8-8 . 


., 7-3 


8 . 


..11-6 


..10 • 4 


9 


..10-0 


.. 7-5 


9 


..10- 5 


.. 8.-4 


9 . 


..13 • 8 


..11-9 


10 


..11-8 


.. 8-4 


10 


...12-0 . 


..9-5 


10 . 


..15-7 


..13-5 


11 


..12-9 


.. 9-3 


11 


...13-4 . 


..10-5 


11 . 


..18-0 


..15-2 


12 


..13-8 


..10-2 


12 


...14-6 . 


..11-5 


12 . 


..20-8 


..17-0 



144 



GAUGE FOS 8FISIT MERCHANTS. 



VOBTT-TWO GALLONS. 



lis. 

2 . 

3 . 

4 . 

6 . 

6 . 

7 . 

8 . 
9 

10 
11 
12 



ii-inch Burtg. 
O. lOUu 

0-5is. 
1-5 , 
•2 

•7 . 
•4 . 



4- 

6- 

8-2 
•1 
•0 



AMtade 
. 1-2 
. 2-4 
. 3-8 



...10 • 
...12 • 
...14 • 1 
...16-6 
...18 • 8 
...21 



. 6 

.. 6-7 
.8-2 
.. 9-8 
.11 • 6 
.13-2 



.16 
.17 



.19 



yOBTT-FOUK GALLONS. 



lis 



244neh Bung. 
O. lOtki Altitude 

.. 0-6ifl... 11 

2 ... 1-9 ... 2-3 

3 ... 3-3 ... 3-6 

4 ... 4-9 ... 50 

5 ... 6-7 ... 6-5 

6 ... 8-6 ... 8-1 

7 ...10 -6 ...9-8 

8 ...12-6 ...11-5 

9 ...14-8 ...13-5 

10 ...16-9 ...15-4 

11 ...19 • 2 ...17 • 5 

12 ...22-0 ...19-6 



VIFTT-FOUB GALLONS. 

2&-incA Bung. 



lis. 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10 . 

11 . 

12 . 



G. lOthi 

0-8is 

1-9 

30 

4-6 

6-3 

8-2 

LO-4 

L3 

6-5 



.18-3 
..21-2 

.24 • 1 



... 1 
... 2 

... 4 
... 5 
... 7 
... 9 
...11 
...12-6 
...14 • 5 
...16-4 
...18 • 3 
...20-7 



Inch 

lis. 

2 . 

3 . 

4 . 
6 . 

6 . 

7 . 

8 . 

9 . 

10 . 

11 . 

12 . 



SIXTY GALLONS. 



96-tncA Bung. 



6. lOtha 
0-8is 
2-2 



6 

9 

4 

1 



Altitude 
. 1-4 



. 4 
. 5 
. 7 
.10 
.13 



.15-8 
..18-7 
.20-9 
.23-9 
.26-9 



... 8 

... 4 

... 6 

... 7 

... 9 

...11 

...13 

...15 

...17-4 

...19-5 

...21-7 



Inch 
lis. 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10 . 

11 . 

12 . 



SIZTT-THBEB GALLONS. 



S64nch Bung. 



Inch 

lis. 

2 

3 

4 

6 ; 

6 

7 . 

8 . 

9 . 

10 . 

11 . 

12 . 



o. lOtlu 
. 0'8i8. 

2-3 . 

•4-2 . 

: 5-9 . 

8-3 . 

.10-9 . 

.13-7 . 

.16-6 . 

.19-6 . 

.21-9 . 

.25 • 1 . 

.28-2 . 



Altitude 

.1-5 
.31 
,. 4-8 
.. 6-6 
..8-4 
.10-2 
.12 • 2 
.14-2 
.16 • 2 
.18 * 4 
.20-6 
.22-9 



SIXTT-FIYB GALLONS. 



27-»ncA Bung. 



Inch 

lis 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



O. lOtlu 

... 0.8 is. 

...2 . 

...3-8 . 

..6-1 . 

...8-6 . 

...10-6 . 

...13-4 . 

...16-3 . 

...18 • 7 . 

...21 • 8 . 

..24-6 . 

...27-6 , 



Altitude 

. 1-5 
..3 1 
.. 4-8 
.. 6-6 
..8-5 
..10 • 8 
..12 • 3 
..14 • 3 
..16-5 
..18-7 
..21-0 
..23-6 



SXXTT-SIX GALLONS. 



874ncA Bung. 



Q- lOfhe 
0*8is. 
2-0 . 
3-9 . 



. 6 
. 8 
.10 



.13-6 
.16-0 



.19 
.22 
.25 



Altitude 
. 1-6 
.. 3-3 
..5-1 
.. 6-9 
..8-8 
.10 • 8 
...12-9 
...15 
,..17 • 
...19 • 
...21 ■ 
...24- 



SIZTT-BIOHT GALLONS. 



27-inch Bw^. 



Inch 

lis. 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10 . 

11 . 

12 . 



G. lOtha 

0'9is. 
2-0 
4-0 . 
6-3 . 
8'6 . 



2 



.11 
.14 
.17 
.19 



.22-8 
.26-2 
.28*8 



Altitude 

. 1-7 
„ 3 
... 5 
... 7 
... 9 
...11-2 
. .13 • 3 
...15-5 
...17-7 
...20-1 
...22-4 
.^24-9 



SBTBNTT GALLONS. 

274nch Bung. 
luch G. lOthB Altitude 

lis... 0-9 is... 1-6 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



.. 2-1 
..4 1 
..6-5 
.. 9-2 
.11-4 
..14-4 
..17-6 
..20-1 
..23-3 
..26-6 
..29-2 



... 3 
... 5 
... 7 
... 9 
...11 
...13 
...15-2 
...17-4 
...19-7 
...22 1 
5 



..24 



GAUGE FOR SPIBIT HEBCHANTS. 
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SBVBNTT-VOUK GALLONS. 

27-inch Bung. 
Inch O. lOtha Altitade 

lis... l-Ois... 2 1 

2 ... 2-6 ... 4-8 

3 ... 4-5 ... 7-2 

4 ... 7-0 ... 9-9 

5 ...9-9 ...12 • 3 

6 ...12-4 ...14-5 

7 ...16-6 ...17 

8 ...18-6 ...19-3 

9 ...21-6 ...22-7 

10 ...26 • 2 ...24 • 6 

11 ...29 • ...26 • 4 

12 ...32-4 ..29*0 



BIOBTY OALLON8. 

U7'ineh Bung. 
Inch O. lOUu Altitade 

lis... 1 'Ois... 2-0 

2 ... 3-0 ... 4 

3 ... 5-0 ... 7 

4 .7-0 ... 9 

5 ...10-0 ...11-0 

6 ...13-0 ...13 

7 ...16-6 ...16 

8 ...20-1 ...18-0 

9 ...23-6 ...20-0 

10 ...27-0 ...22 

11 ...30-8 ...24 

12 ...34-0 ...27-6 



ONB HUNDBBD GALLONS. 

dO-inek Bung, 
Inch O. lOths Altitade 

lis... l*8is... 3-2 

2 ... 3'0 ... 6-5 

3 ... 5-2 ... 9-7 

4 ... 7 '6 ...12-9 

5 ...10-4 .•.16-2 

6 ...14-4 ...19-4 

7 ...17-2 ...22-7 

8 ...21-9 ...25-9 

9 ...26*4 ...29-2 

10 ..28-7 ..32-4 

11 ...32-9 ...35-7 

12 ...37-3 .38 • 9 



ONB HUNOBBD AND TEN 
GALLONS. ^ 

22-inch Bung. 
Inch Q. lOths Altitude 

lis... l-8is... 2-7 

2 ... 3-4 ... 5-4 

3 ... 5-4 ... 8-1 

4 ... 7-7 ...11-6 

5 ...10-6 ...14-2 

6 ..14-6 ...17-4 

7 ...18-8 ...21-0 

8 ...22-7 ...24-2 

9 ...26 • 6 ...27 • 6 

10 ...80-6 ...31-0 

11 ...34-0 ...34-5 

12 ...38-0 ...38-4 



ONB HUNDSBDANO TWBNTT. 
THBBB GALLONS. 

^ineh Bung. 
Inch O. lOChs Altitade 

lis... 1-7 is... 2-5 

2 ... 3-4 ... 5-2 

3 ... 6-6 .. 8-0 

4 ... 8-3 ...10-9 
6 ...12-0 ...13-8 

6 .. 16'0 ...16-8 

7 ...20-0 ...20 

8 ...24 ...23-2 

9 ...28-1 ...26-5 

10 ...32-4 ...30-1 

11 ...36-2 ...33-6 

12 ...40-3 ...27-1 



ONB HUNDSBD AND FIFTEEN 
GALLONS. 

32-inch Bung. 

Inch O. lOths Altitade 

lis... 1 -818 ... 2-8 

2 ... 3-4 ... 5-9 

3 ... 6-4 ... 9 

4 ... 8-0 ...12-0 

5 ...11-6 ...15-6 

6 ...14-9 ...19-8 

7 ...18-6 ...23-9 

8 ...22-0 ...27-9 

9 .25 -6 ...30-6 

10 ...29 -0 ...34-0 

11 ...33-6 ...37-9 

12 ...38-6 ...40-9 



ONE HUNDRED AND TWBNTT 
GALLONS. 

d2-inchBung. 
Inch G. lOths Altitade 

lis... 1 -6 is... 2-6 

2 ... 8-4 ... 5-4 

3 ..5-4 ... 8-2 

4 ... 7-6 ...11-4 

5 ...10-0 ...14-4 

6 ...13-6 ...18-0 

7 ...16-7 ...21-6 

8 ...20-9 ...24-0 

9 ...25-0 ..27-5 

10 ...29-6 ...31-0 

11 ...34-5 ...34-5 

12 ...39*9 ...38*5 



ONE HUNOAED AND TWENTY- 
FIVE GALLONS. 

d2-ineh Bung 
Inch O. lOths Altitade 

lis... l-7i8 ... 3-6 

2 ... 3-4 ... 7-2 

3 ...6-6 ..10-4 

4 ... 8-5 ...14-6 

5 ...12-0 ...17-7 

6 4..16-0 ...20-5 

7 ...20-0 ...24-0 

8 ...24-0 ...27-8 

9 ...28-0 ...30-2 

10 ...32-6 ...34-0 

11 ...37-0 ...38-0 

12 ...42-0 ...41-6 



ONB BUND&BS AND THISTY- 
GALLONS. 

32-inch Bung. 
Inch G. lOths Altitade 

lis... 1 -8 is... 2*6 

2 ... 3-6 ... 5-4 

3 ... 5-7 ... 8-4 

4 ...8-0 ...11-4 

5 ...11-6 ...14-5 

6 ...15-3 ..17-7 

7 ...19 -Q ...21-2 

8 ...23*0 ...24-5 

9 ..:28-2 ...28-0 

10 ...33 • 6 ...31 • 4 

11 ...37-5 ...35 

12 ....42-.5.._,..^a.5. 
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TASLE or WAGES. 



The foUowimg Table, calculated for the Tbk Houbs* Bill, shows at one 
view, the amount per IVkt, per Quarter Day, per Kalf Day, per 
Three-quarter Day, per Day, per Week, per Month, per Three Months, 
per ffalf Year, per Tear, from Ttoo ShUUngs to One Pound per Week. 



Week. 


Hoar. 


Quar. 
Daj. 


ga^ 


Daj. 


Pv. 


Week. 


Month. 


iJSSL 


ISf. 


Tear. 


TotaL 


8. d. 


d. 


d. 


d. 


d. 


d. 


8. d. 


8. 


8. 


8. 


a. 


£. g. 


2 


^ 




2 


3 


4 


2 


8 


24 


48 


96 


4 16 


2 3 


; 




24 


n 


4 


2 3 


9 


27 


54 


loa 


5 8 


2 6 




u 


21 


? 


2 6 


10 


30 


60 


120 


6 


2 9 






2} 


4 


H 


2 9 


11 


33 


66 


13a 


6 33 


3 






3 


n 


6* 


3 


12 


36 


72 


144 


7 i 


3 3 








ei 


3 3 


13 


39 


78 


lfi6 


7 16 


3 6 






9t 


^ 


r 


3 6 


14 


42 


84 


166 


B B 


3 9 






3I 


7} 


3 9 


15 


45 


90 


m 





4 






4 


6 


8* 


4 


16 


48 


96 


If^ 


3 13 


4 3 




2 


H 


% 


H 


4 3 


17 


51 


102 


204 


10 4 


4 6 




H 


n 


9* 


4 6 


18 


54 


108 


216 


IQ l« 


4 9 




H 


4} 


7 


»i 


4 9 


19 


57 


114 


22fl 


11 S 


6 




2 


5 


7I 


10 


5 


20 


60 


120 


240 


12 


6 3 




2 




10} 


5 3 


21 


63 


126 


2ijli 


13 13 


5 6 




2 


5* 


g 


11 


5 6 


22 


66 


132 


204 


1» 4 


5 9 




2| 


5S 


H} 


5 9 


23 


69 


138 


27fi 


];j 16 


6 




3 


6 


9 


12 


6 


24 


72 


144 


2HS 


U 8 


6 3 




3 


H 


H 


12} 


6 3 


25 


75 


150 


300 


]-> 


6 6 




H 


4 


9} 


13 


6 6 


26 


78 


156 


31 a 


15 12 


6 9 


1 


H 


61 


lOi 


13} 


6 9 


27 


81 


162 


33* 


30 4 


7 




3 


7 


10 


14 


7 


28 


84 


168 


SOU 


16 16 


7 3 


1 


3 


H 


10} 


14} 


7 3 


29 


87 


174 


348 


17 H 


7 6 




3 


7* 


111 


15 


7 6 


30 


90 


180 


d60 


1» 


7 9 




3J^ 


73 


15} 


7 9 


31 


93 


186 


37Sr 


18 12 


8 




4 


8 


12 


16 


8 


32 


96 


192 


304 


10 4 


8 3 




4 




I2I 


16} 


8 3 


33 


99 


198 


3W 


1« 36 


8 6 




H 


gl 


17 


8 6 


34 


102 


204 


4(J8 


SO 8 


8 9 




H 


sl 


13i 
13 


17} 


8 9 


35 


105 


210 


43f) 


21 


9 




4 


9 


18 


9 


36 


108 


216 


43a 


21 ]2 


9 3 




4 


H 


14 


18} 


9 3 


37 


111 


222 


444 


^ 4 


9 6 




4 


H 


IJI 


19 


9 6 


38 


114 


228 


45ft 


2-3 10 


9 9 




4 


4 


19} 


9 9 


39 


117 


234 


4t>t* 


23 S 


10 




6 


10 


15 


20 


10 


40 


120 


240 


4H0 


24 


10 6 


2 


54 


lOi 


152 


21 


10 6 


42 


126 


252 


SQ-V 


a,-* 4 


11 


2i 


5X 


11 


16l 


22 


11 


44 


132 


264 


fi28 


20 A 


11 6 


H 


5} 


lU 


17} 


23 


11 6 


46 


138 


276 


6:j2 


27 12 


12 


2 


6 


12' 


18 


24 


12 


48 


144 


288 


576 


^ 16 


12 6 


2 


64 


12i 


18f 


25 


12 6 


50 


150 


300 


600 


30 


13 


2 


gl 


1? 


19} 


26 


13 


52 


156 


312 


624 


3L 4 


13 6 


2 


6f 


m 


2o| 


27 


13 6 


54 


162 


324 


fi4« 


32 S 


14 


2} 


7 


14' 


21 


28 


14 


56 


168 


336 


672 


^ 12 


14 6 


2| 


^t 


I4i 


21f 


29 


14 6 


58 


174 


348 


6UU 


34 16 


15 


3 


A 


15 


22* 


30 


15 


60 


180 


360 


720 


Sf) 


15 6 


3 


n 


15} 


2d| 


31 


15 6 


62 


186 


372 


744 


37 4 


16 


3 


8 


16^ 


24 


32 


16 


64 


192 


384 


768 


33 S 


16 6 


H 


Si 


16} 


24| 


33 


16 6 


66 


198 


396 


792 


39 12 


17 


H 


3I 


17' 


25* 


34 


17 


68 


204 


408 


816 


40 16 


17 


H 


P^ 


174 


261 


3.^* 


17 6 


70 


210 


430 


^0 


42 


IS 


3 


9 


!«' 


27 


3a 


IS 


72 


21 ti 


432 


B64 


43 4 


IS 


a| 


04 


isi 


375 


37 


IS ti 


74 


232 


444 


8«H 


4t « 


VA 


H 


^t 


IJJ 


^ 


36 


la u 


76 


£2H 


4Afi 


012 


4^ 12 


10 e 


n 


^I 


lOj 


Sff 


19 6 


7S 


£34 


46S 


VOd 


40 16 


20 


4 


10 


SO 


30 


40 


20 


80 


240 


4S0 


fflJO 


48 
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The foUotmaiff Table, calculated for Eleven Hovbs per diem, shows at 
one view, the amoutU per Sour, per QtuSlrter Day, per Kalf Day, per 
Three-quarter Day, per Day, per Week, per Month, per Three Months, 
per Half Tear, per Tear, from Two ShUUnys to One Pound per Week, 



Week. 


Hour. 


Qnar- 


Half 
Dejr. 


Dajr. 


Day. 


Week. 


Month. 


Three 
Months 


fS 


Tear. 


Total. 


8. d. 


d. 


d. 


d. 


d. 


d. 


8. d. 


8. 


8. 


8. 


8. 


£. 8. 


2 O 


:: 




2 


3 


4 


2 


8 


24 


48 


96 


4 16 


2 3 


;: 




2^ 


3^ 


^ 


2 3 


9 


27 


54 


108 


5 8 


2 6 


; ■ 




2X 


33 


5 


2 6 


10 


30 


60 


120 


6 


2 9 






2f 


4I 


^ 


2 9 


11 


33 


66 


132 


6 12 


3 


; 




3 


6 


3 


12 


36 


72 


144 


7 4 


3 3 






34 


6 


^ 


3 3 


13 


39 


78 


156 


7 16 


3 6 


. ' 




31 


5i 


7 


3 6 


14 


42 


84 


168 


8 8 


3 9 


; 


1 


3f 


H 


7i 


3 9 


16 


45 


90 


180 


9 


4 


j 


2 


4 


6 


8 


4 


16 


48 


96 


192 


9 12 


4 3 


i 


2i 


4^ 


P 


H 


4 3 


17 


51 


102 


204 


10 4 


4 6 


. 


n 


41 


9 


4 6 


18 


54 


108 


216 


10 16 


4 9 
6 3 


] 




6 




10 


4 9 

5 


^ 


57 
60 


114 
120 


228 
240 


11 8 

12 


5 6 


I 


21 


5x 


7f 


lOi 


5 3 


21 


63 


126 


252 


12 12 


5 7 




2^ 


51 


^ 


11 


5 6 


22 


66 


132 


264 


13 4 


5 9 




2| 


5f 


11* 


5 9 


23 


69 


138 


276 


13 16 


6 




3 


6 


9 


12 


6 


24 


72 


144 


288 


14 8 


6 3 




3 


gx 


n 

9| 


124 


6 3 


25 


75 


150 


300 


15 


6 6 




3i 


61 


13 


6 6 


26 


78 


156 


312 


15 12 


6 9 


u 




ol 


lOi 


13i 


6 9 


27 


81 


162 


324 


16 4 


7 


H 


34 


7 


10 


14 


7 


28 


84 


168 


336 


16 16 


7 3 


H 


34 


7i 


10 


14i 


7 3 


29 


87 


174 


348 


17 8 


7 6 


li 


3I 


71 


lU 


15 


7 6 


30 


90 


180 


360 


18 


7 9 


u 


3f 


7} 


Hi 


15i 


7 9 


31 


93 


186 


372 


18 12 


8 




4 


8 


12 


16 


8 


32 


96 


192 


384 


19 4 


8 3 




4 


84 


iil 


16i 


8 3 


33 


99 


198 


386 


19 16 


8 6 




4i 


gl 


17 


8 6 


34 


102 


204 


408 


20 8 


8 9 




4 


83 


13i 


174 


8 9 


35 


105 


210 


420 


21 


9 




4 


9 


13* 


18 


9 


36 


108 


216 


432 


21 12 


9 3 




4 


91 


14 


184 


9 3 


37 


111 


222 


444 


22 4 


9 6 




4 


91 


\% 


19 


9 6 


38 


114 


228 


456 


22 16 


9 9 




41 


9I 


19i 


9 9 


39 


117 


234 


468 


23 8 


10 




5 


10 


15 


20 


10 


40 


120 


240 


480 


24 


10 6 




5^ 


\(A 


151 


21 


10 6 


42 


126 


252 


504 


25 4 


11 


2 


5! 


ir 


16 


22 


11 


44 


132 


264 


528 


26 8 


11 6 


2 


5I 


lU 


17| 


23 


11 6 


46 


138 


276 


552 


27 12 


12 


2 


6 


12' 


18 


24 


12 


48 


144 


288 


576 


28 16 


12 6 


H 


6^ 


12^ 


18| 


25 


12 6 


50 


150 


300 


600 


30 


13 


H 


8 


13' 


19^ 


26 


13 


52 


156 


312 


624 


31 4 


13 6 


H 


13i 


20i 


27 


13 6 


54 


162 


324 


648 


32 8 


14 


2 


7 


14* 


21 


28 


14 


56 


168 


336 


672 


33 12 


14 6 


2 


H 


144 


211 


29 


14 6 


58 


174 


348 


696 


34 16 


15 


2| 


H 


1? 


22| 


30 


15 


60 


180 


360 


720 


36 


15 6 


2| 


7} 


lb\ 


23I 


31 


15 6 


62 


186 


372 


744 


37 4 


16 


2| 


8 


16* 


24 


32 


16 


64 


192 


384 


768 


38 6 


16 6 


3 




16| 


24$ 


33 


16 6 


66 


198 


396 


792 


39 12 


17 


3 


8* 


17* 


25A 


34 


17 


68 


204 


408 


816 


40 16 


17 6 


3 


8f 


17i 


26± 


35 


17 6 


70 


210 


420 


840 


42 


18 


H 


9 


18* 


27 


36 


18 


72 


216 


432 


864 


43 4 


18 6 


H 




18^ 


27f 


37 


18 6 


74 


222 


444 


888 


44 8 


19 




9| 


19* 


28* 


38 


19 


76 


228 


456 


912 


45 12 


19 6 


3* 


9$ 


19i 


29I 


39 


19 6 


78 


234 


468 


936 


46 16 


20 


3} 


10 


20* 


30 


40 


20 


80 


240 


480 


960 


48 



There are 3U working days in a year, omitting Christmas Day and Oood Friday. 
L 2 



APPENDIX. 



DECIMAL CALCULATIONS. 



As the introduction of a decimal currency into this country has 
been very properly considered by the Legislature, and great 
pains taken to collect information with regard to a change in our 
monetary system, and the evidence adduced before a committee 
of the House of Commons preponderating in favour of a decimal 
system, — ^all proving the advantages to be derived from it, — ^we 
cannot do better than give, by way of Appendix to the present 
edition of our book, what we consider sufficient to lay the 
groundwork of decimal calculations. We, therefore, subjoin 
such examples in the four fundamental rules of Decimal 
Arithmetic as will suffice ; together with examples for assimi- 
lating the present coins with that of the proposed currency, and 
again converting them into the present money. The first and 
most essential point for the student, is, to make himself well 
acquainted with the multiplication table : to assist him in the 
attainment of this object, we refer him to our new multiplication 
and division tables, (page 31,) constructed on a plan not given 
by any other author, and which may be committed to memory 
with the same facility, and, at the same time, as if learning 
multiplication only. 

In all cases we like to begin at the beginning, and so important 
a subject requires that the public should be first instructed how 
to reduce shillings, pence, and farthings into florins, cents, and 
mils, which are the most likely denominations to be given to 
the new coins, — ^reducing the same again into pounds, shillings, 
and pence ; a perfect knowledge of which, will at once show the 
relative value in both currencies, and should be the first inroad 
to the public mind. 
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Our next step will be to calculate quantities at given prices 
in both currencies, and to show the brevity of the one with the 
tedious process in the other. In adverting to the proposed 
change, we may add, that the decimal system will not only 
prove advantageous to the merchant, the accountant, and the 
mechanic, but to the rising generation, as well as to teachers 
and parents. Boys will be taught calculations in the tenth part 
of the time usually devoted to that purpose ; masters will be 
relieved from the never-ending drudgery of their arduous duties, 
and parents will save immensely by the early and quick educa- 
tion of their children. By this simple process the student will 
"find calculations an amusement, rather than an embarrassment : 
and the sooner the system is adopted, the more speedily will he 
experience its beneficial effects. 

It would be well if the merchants and traders of this great 
commercial country would, together with the professors and 
teachers, petition Parliament for a speedy completion of the 
work so wisely contemplated by the Government, and so strongly 
recommended in the evidences of gentlemen whose opinions we 
here record from the analysis on the subject before a committee 
of the House of Commons. We refer : — 

Firstly — ^To that of Pkofessor Aiby, Astronomer RoyaU who 
says : "The present monetary system of this country is in the 
main very inconvenient, and gives rise, from its irregularity, to 
much labour and to great liability to error; and that the 
decimal system would be made in about half the time they now 
occupy." 

Secondly — ^Thomas Bazley, Esq., President of the Man- 
chester Chamber of Commerce, says: "The simplicity of a 
decimal coinage would save considerable time and labour in cal- 
cidations, and might be adopted without inconvenience to the 
working classes." 

Thirdly — ^Db. John Bowking, Consul at Canton, and Pleni- 
potentiary at Hong Kong, states : " That in China, children of 
seven years of age keep accounts with simplicity and facility, 
and that the system should be introduced quickly ; that its 
adoption is demanded by the benefits that would arise in the 
keeping of accounts and foreign exchanges." 

Fourthly — Augustus De Mokgan, Professor of Mathematics 
in the University, adds : " That the advantages of a change from 
our present system of coinage to a decimal system, would be 
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very considerable, and great saving would be effected in calcula- 
tions generally, and in tbe teaching of Arithmetic, if a decimal 
coinage were adopted/' 

Fifthly — Sib J. Hebsghel, Master of the Royal Mint, says : 
"'The adoption of the decimal system would reduce, immensely, 
the labour of scholars and teachers in schools, and would be of 
the greatest benefit in calculations generally/' 

Sixthly — ^Thomas Hanket, Esq., late Governor of the Bank 
of England, says : ''The advantages of a change from our present 
system of coinage to a decimal system, would be very consider- 
able ; great saving of time and labour would be effected in 
calculations generally." 

Seventhly — ^Henby Eibkham, Esq., Manager in an extensive 
mercantile establishment in Liverpool, adds: "That decimal 
coinage might be adopted without inconvenience or injury to 
the lower classes, and with great advantage to the commimity 
at large." 

From what has been stated in the foregoing evidence, little 
doubt may be entertained as to the advantage that will accrue 
from a decimal system. As to the denominations of the coins, 
it is most probable that the florin, cent, and mil, will replace 
our shillings, pence, and farthings — ^a poimd sterling standing as 
the integer ; but no matter what denominations may be selected, 
all must agree, that every calculation will be based on the tenths 
hundredth, and thousandth. 

THE AUTHOR. 



Manohesteb, Oct. 1856. 
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REDUCTION OF DECIMALS— FRACTIONS * 

PROBLEM 1. 
To rednce fractions to decimals. 

Rule. — Affix ciphers to the numerator, and divide by the denominator, the 
quotient 'Will be the decimal. You must have as many decimal places 
in the answer as you annex ciphers. 

EXAMPLES. 

1.— Reduce f to a decimal ? 4.— Reduce | to a decimal ? 

-r8) 5-000 -J-8) 7-000 

-625 Ans. -875 Ans. 



2. — ^Reduce -i~| to a decimal ? 5. — Bring 3d. to the decimal of Is.? 

+16)130000 -j^-rl2)300 

-8125 Ans. '26s. Ans. 



3. — ^Bring Is. 6id to the decimal 6. — Bring 13s. 4|d. to the decimal 
of a pound ? of a pound ? 

lB.6id.=AV -^4^0)37-00000 ffj -r 960) 643-000000 



•77083 Ans. -669797 Ans. 



ADDITION. 



Rule.— Set down units under units, tens under tens, and in integers, 
separating with a decimal point, so that tenths may fall under tenths, 
hundreds under hundreds, &c. Add them up as whole numbers, 
keeping the decimal points under each other : the sum must have as 
many decimals as the numbers to be added. 



* Decimals Mean Tenths, ^c— In calculating from left to right, the 
value of each figure is ten times less than the preceding one ; '2 is -j^, 
•02 is -j-fg., .0003 is tAtt ; '^^ reads, four tenths seven hundred parts ; 
-375 reads, three tenths, seven hundred, five thousand parts, &c. 

Decimals increase their value j&om right to left, and decrease from left to 
right ; they may be annexed to whole numbers, and added, subtracted, or 
divided the same way. If you annex ciphers to the right of decimab, it 
will not alter their value ; '2 or ^^ -30 or yfj-, -400 or Yihv' 
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BXAKFLBS. 



1.— -What is the sum of 127-36 j 2.— What it the sum of 37-668 ; 9-367; 
34-56; 83176; 341-284; 13-341? 428*0076; 34-51; 11033; 91*576? 





127-35 
34-56 
83176 

341-284 
13.341 


37-568 

9-367 

428-0076 

34-51 
110-33 

91-576 




599701 




Ans. 


Ans. 711-3586 






8UB8TBACTI0N. 



BtTLB. — ^Write your numbers with the decimal points as in addition ; sub- 
tract as in whole numbers ; point off as man j figures for decimals in 
the remainder as there are in either of the numlMrs to be subtracted. 

EXAMPIXS. 

l.--Subtract 67-34 from 104*532! 2.— From 13-408 take 9 

Prom 104-532 13*348 

Take 67*34 9*2993 



Ans. 37192 Ans. 4*0487 



NoTii. — In repeating deotmals, set them down as befcwe, but borrow from 
9 instead of 10. 

MULTIPLICATION. 

BxTUE. — Multiply as in whole numbers; point off as many figures for 
decunals as there are in multiplicand and multiplier. 



IXAMFLBS. 



.—Multiply 2*734 
by 4-35 


-13670 
8202 
10-936 


Ans. 11*89290 



2.— Multiply -126 
by -12 



* -01500 



* When you haye not as many figures itk 
the prodaot as you ahonld ha^e dedmals^ 
add *0 as abo76. 
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DIVISION. 

KtTLB. — Divide as in whole numbers ; point off as many decimals in the 
quotient as the number in the dividend exceeds the number in the 
divisor ; have the decimal figures in the divisor and quotient equal to 
that in the dividend. 

EXAMPLES. 

1.— Divide 173-54250 by 3-76 ? 2.— Divide 98756384 by 6-87 ? 

^3-75) -5-5-87) 

Quot. 46-278 Quot. 166-535 



Observe. — You have five decimal places in the dividend, and two in the 
divisor, consequently, the difference is three decimal places, which is the 
number to be pointed off. 



BEDUGTION OF DECIMAL COINS. 

Table. — 10 mils, 1 cent : 10 cents, 1 florin ; 10 florins, 1 pound sterling ; 
1000 mils =100 cents J 100 cents =10 florins; 10 florins =-£1. 

t 

> PROBLEM 2. 

To hring fartMngSy pence, and sMUings to mUs, cents, and florins ; a 
pownd hevng the vnteger. 

Bulb.— For the farthings, divide 960 (the farthmgs in a pound) into 1000 ; 
the mils in a pound ; for halfpence, 480 ; for pence, 24^ ; multiplying 
the quotient in each case, by the number of farthings, halfpence, 
pence, &c., and you have the mils, cents, and florins. 

EXAMPLES. 

1. — In a farthing, how many mib P 

-f- 960) 1000 ^'Im. and l-24th. Ans. 



2. — ^In a half-penny, haw many mils ? 

-f. 480) 1000=2m. and l-12th, Ans. 

3. — In three farthings, how many mib ? 

-^ 960) 1000=1 and l-24th x 3=3m. l-8th. Ans. 

4. — In one penny, how many mils ? 

-f- 240) 1000»4m. and l-6th. Ans. 

5. — Bring two pence to mils P 

-7- 240) 1000=4m. and l-6th x 2 = 8m. and l-3rd. Ans. 

6. — Bring five pence to cents and mils ? 

-r 240) 1000»4m. and l-6th X 5 = 2c. Om. and 5-6thB. Ans. 
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7. — In setresi pence, how many cents and mils ? 

-r 240) 1000=4m. and l-6th X 7=2c. 9m. and l-6th. Ans. 

8. — In eight pence, how manj cents and mils ? 

+ 240) 1000 « 4m. and l-6th X 8»8o* 8m* And l-3rd. Ans. 

9. — ^How many cents and mils in eleven pence? 

-r 240) 1000«=4m. and l-6th X ll«4o. 6m. and 6-6th. Ans. 

10.— How many cents and mils in twelve pence ? 

-^240) 1000-4m. and l-6th X 12=6c. Om. Ans. 

11. — ^In one shilling and a penny, how many cents and mils P 

+ 240) 1000»4m. and l-6th x 13»5o. 4m. and l-6th. Ans. 

12. — In one shilling and eight pence, how many cents and mils ? 

-s- 240) 1000= 4m. and l-6th x 20^80. 8m. and l-Srd. Ans. 

13. — ^In two shillings and a penny, how many florins, cents, and mils ? 

-f- 240) 1000=4m. and l-6th x 25^1f: Oc. 4m. Ans. 

14. — In three shillings and ten pence, how many florins, cents, and mils ? 
-^ 240) 1000«4m. and l-6th x 46=lf. 9c. Im. and 2-8rds. Ans. 

15. — In four shillings, how many florins, cents, and mils P 

•^ 240) 1000»4m. and l-6th x 48»2f. Oc. Om. ' Ans. 

16.— In five shillings, how many florins, cents, and mils P 

-r 240) 1000»4m. and l-6th x 60»=2f. 5o. Om. Ans. 

17. — In eight shillings, how many florins, cents, and mils P 

4- 240) 1000=4m. and l-6th x 96«4f. Oc. Om. Ans. 

18. — In ten shillings, how many florins, cent-s, and mills P 

+ 240) 1000 = 4m. and l-6th x 120 == 5f. Oc Om. Ans. 

19. — In thirteen shillings and four pence, how many florins, cents, and mils P 
•^ 240) 1000=4m. and l-6th x 160»6f. 6c. 6m. and 2^rd8. Ans. 

20. — In fifteen shillings, how many florins, cents, and mils P 

•7- 240) 1000=4m. and l-6th x 180=7f. 5c Om. Ans. 



Note. — The residual number after the mils perfects the equivalent, and 
represents fractional parts, 24 of which make Tinnr of £1 or mil, ('001,) 
as will be seen in table, page 153. A sovereign » 1000m. $ half ditto, 
600m. s a crown, 250m. ; half ditto, 126m. ; a florin, 100m. ; a shilling, 
-06c. Om. ; sixpence, *02c. 6m.; fourpenoe, *016m. and 16-24th.; one 
penny, '004m. and 4-24th. ; hal^nnyB002m. and 2-24th.; and one 
farthing :=^ 001m. and l-24th. 

Enough has been said to show how farthings, ]pence, and shillings, may 
be reduced to mils, cents, and florins ; and this is the flrst step in decimal 
currency recommended to those who wish to become acquainted with a 
change in the coins. 
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BEVEBSE OP THE 70BEGOIKG. 

PEOBLEM 8. 
To reduce mUs, cetUSf andflorina to penoe^ ahUHnffe^ and patrnds, 

BuLE. — Multiply 240, the pence in a pound, by the number of mils, cents, 
and florins : divide the product by 1000, and you have the answer in 
pence and shillings. 

EZAUFLES. 

1. — In four mils and one-sixth, how many pence ? 

240 X 4m. and l-6th»10004-1000=ld. Ans. 

2. — In six nuls and one-fourth, how many pence ? 

240 X 6m. and l-4th» 1500 -^ 1000 =l|d. Ans. 

3 — In eight mils and one-third, how many pence ? 

240 X 8m. and l-drd = 2000 -r 1000 =» 2d. Ans. 

4. — How many pence in nine mils and three-eights ? 

240 X 9m. and 8-8th» 2260 -i- 1000 »2id. Ans. 

5. — How many pence in one cent, two mils, and l-2nd ? 

240 X Ic. 2m. and l-2nd » 3000 -^ 1000 » 8d. Ans. 

6. — In three cents, seven mils, and l-2nd, how many pence P 

240 X 3c. 7m. and l-2nd= 9000 -^ 1000 =9d. Ans. 

7. — In four cents, five mils, and five-sixths, how many pence ? 

240 X 4c. 6m. and 5-6th» 11,000 -^ 1000= lid. Ans. 

8. — How many pence in five cents ? 

240x6f.0c»12,00O^1000=12d. Ans. 

9. — In six cents, six mils, and two-thirds, how many shillings and pence ? 
240x6c. 6m. and 2-3ds» 16,000 -^ 1000 =16d., or Is. 4d. Ans. 

10. — In one florin, two cents, nine mils, and one-sixth, how many shillings ? 
240x l£ 2c. 9m. and l-6tha 31,000 -f- 1000 »31d., or 2s. 7d. Ans. 

11. — In two florins, how many shillings ? 

240x2t Oc. 0m.=48,000-^1000»48d., or 4b. Ans. 

. 12. — In two florins and five cents, how many shillings ? 

240x2f. 5c. 0m.=60,000~1000«60d., or 58. Ans. 

13. — In three florins, nine cents, one mil, and two-thirds, how many pence ? 
240x3f. 9c. Im. and 2-3rds»= 94,000^ 1000 »94d., or 7s. lOd. 

14. — In five florins, how many shillings ? 

240x6f. Oc. Om. = 120,000-rl000«120d., or 10s. Ans. 

15. — In eight florins, how many shillings ? 

240x8f. Oc. 0m.=192,000-^1000=192d., or 16s. Ans. 
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16.— In eight florins and fiye cents, how many shillings ? 

240 X 8f. 5o. 0m.«204,000-f-1000=204d., or 178. Ans. 

17. — In nine florins, how many shillings ? 

240 X 9f. Oc 0m.=216,000-^1000=216d., or IBs. Ans. 

18. — In nine florins, two cents, and five mils, how many shillings ? 

240 X 9f. 2c. em. = 222,000-^l000«222d., or IBs. 6d. Ans. 

19. — In nine florins and flre cents, how many shillings ? 

240 X 9f. 5c. Om. = 228,000 + 1000 = 228d., or 19s. Ans. 

20. — In nine florins, seven cents, and flye mils, how many ahillings ? 

240 X 9f. 7c. 5m. = 234,000-rl000=234,000d., or 19s. 6d. Ans. 

21. — In one thousand cents, how many shiUings ? 

240xl000c.-240,000-^1000=240d.+12 = 208.,o^£l. Ans. 



MEfaCANTILE CALCULATIONS BY DECIMALS; THE SAME 
CHANGED INTO THE PEESENT CUKEENCY. 

PROBLEM 4. 

To ctUculate any imwher of yards^ tons, cwts^ qrs^ Ibs^ SfC, txt amy number 
of miU, cenis^ and florins per yardf per ton, per qr,^ per lb., ^c. 

Bulb. — Multiply mils, cents, and florins hy the quantity you want to 
calculate for, and you have the answer in florins, cents, and mils. If 
you require the same in the present currency, multiply 240 by the 
number of florins, cents, and mils so found ; divide the product by 
1000, and you have the answer in pounds, shillings, and pence. 



1. — What will ten yards of calico come to, at eight mils and one-third per 
yard? 8 l-3rd. 

10 



8c. 3m. l-3rd. Ans. in decimals. 



240 
83 l-3rd. 



720 
1920 
80 



•^1000) 20,000 



20d., or Is. 8d. Ans. in present currency. 
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2. — What will twenty-five yards of linen come to, at nine cents and three 
mils per yard? 

9c. 3m.x25^28f. 2c. 5m. Ans. in decimals. 

2325x24i0»558,000 

+1000) 

658d. 



£2 6s. 6d. Ans. in present currency. 

3. — What wiU thirty-seven pounds of tea come to, at two florins, three 
cents, and seven mils per lb. ? 

2f. 3c. 7m. x87=87f. 6c. 9m. Ans. in decimals. 

8769x240=2104-560 * 

-5-1000) 

2104id. 



£8 15s.. 4id. Ans. in present currency. 

4. — What is the amount of fifty yards of silJE, at two fiorins, three cents, 
and nine mils per yard, in decimals ; also in the present coins? 

2£ 8c. 9m.x50»11950f. 5c. Om. Ans. in decunals. 

11950x2^=2868000 
-^1000) — 



£11 19s. Od. Ans. in present currency. 

5. — What is the amount of ninety-nine gallons of brandy, at nine florins, 

three cents, and seven mils per gallon ; the same in present currency ? 

9f. 8c. 7m. X 99»932f. 6c. 8m. Ans. m decimals. 

98268 X 240 » 22383120 
+ 1000) 



£93 5b. 3 Ad. Ans. in present currency. 



6. — What will the carriage of eighty tons of goods from London to Man- 
chester come to, at nine florins, three cents, and six mils per ton ; the 
same in present currency ? 

9f. 3c. 6m. X 80»748f. 8c. Qm. Ans. in decimals. 

74880x240-17971200 

•MOOO) 

1797id. 



£74 178. 7id, Ans. in present currency. 
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7.— What will three hmidzed and seyenty-fimr lbs. of spun Bilk oome to, 
at seren florins, fiye cents, and three mils per lb. P The amount in 
decimals and present money is required. 

7f. 6c. 8m. X 374=281^ 2c. 2m. Ans. in decimals. 

281622 X 240»67589290 

+1000) 

67589 tfSd. 



£281 12b. StfSd. Ans. in present currency. 



8. — What is the amount of seren hundred and forty-five feet of mahogany, 
at one florin, three cents, and five mils per foot ; the same reduoed to 
present currency P 

If. Sc. 6m. x746»10l7f. 9c. Om. Ans. in decimals. 

101790 x240»24429600 

-f-lOOO) 

24429H. 



£101 16b. 9fd. Ans. in present currency. 



9. — What will two hundred and twelve yards of French cambric come to, 
at seren florins, five cents, and eight mils per yard, in decimal and 
present currency P 

7f. 6c. 8m. X 212»1606f. 9o. 6m. Ans. in decimals. 



160696 X 240^38667040 
-r 1000) 



89667^d. 



£160 Ids. 11 ^d. Ans. in present currency. 



10.— What will two idiousand, three hundred and nineteen pounds of cast 
steel come to, at two cents and nine mils per pound ; the same in 
present money P 

2319 X 29=672f. 6c. Im. Ans. in decimals. 

67251 X 240»16140240 

+ 1000) 

16140 Ad. 



£67 58. 02% d. Ans. in present currency. 
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ll.-*Wliat will Beyen hundred and twenty-one cwt. of iron come to, at 
eight florins, nine cents, and nine mils per cwt. ; the same in decimal 
money ? 

8f. 9c. 9m. X 721»64>81f. 7c. 9m. Ans. in decunals. 

648179 X 240=155662960 

H- 1000) 

165562**d. 



£648 8s. 6f f d. Ans. in present money. 



12. — What will one thousand, four hnndred and seventy-six tons of coal 
come to, at five florins, three cents, and seven mils per ton; the 
amount required in both currencies P 

1476 X 537=7926f. lo. 2m. Ans. in decimals. 

792612 X 240=190226880 

^ 1000) 

190226fd. 



£792 12s. 2f d. Ans. in present currency. 



MONEYERS* WEIGHT TABLE. 

24 Blanks ...make... 1 Feriot. 24 Droits 1 Mite. 

20Periots ... 1 Droit. 20 Mites 1 Gh^un. 

Bulb. — Grains x by 20 are mites ; mites x by 24 are droits ; droits x by 20 
are periots; and periotsxby 24 are blanks. Blanks -r by 24 are 
periots; periots -^ by 20 are droits; droits -^ by 24 are mites ; and 
mites -s- by 20 are grains. 



The following Tables, showing the decimal equivalent in 
1,000th of £1, (mil,) from Jd. to £1., are based on Fraaklin's 
system. — Vide Evidence before a Committee of the House of 
Commons, page 141 : — 



SHOWING THB DECIMAL EQUIVALENT IN 1,000TH OP £1, (MIL,) FROM 
iD. TO £1; ALSO THE CONYXBSE AT SIGHT. 



Present 


Decimal of 


24 Parts 


Present D 


eoimal of 


Present 


Deeimalof 


Cnrcy. 


£1 or MU. 


«=lMiL 


Currency. £ 


1 or Mil. 


Currency. 


£1 or MU. 


D. 


F. C. M. 




8. D. 1 


r. 0. M. ' 


8. D. 


F. 0. Jf. 


1 


•0 1 


1-24 


1 1 


5 4 


5 1 


•2 6 4 


i 


•0 2 


1-12 


1 2 


5 8 


5 2 


•2 5 8 


i 


•0 3 


1-8 


1 3 


6 2 


5 3 


•2 6 2 


1 


•004. 


IS 


1 4 


6 6 


5 4 


•2 6 7 


li 


•0 6 


5-24 


1 5 


07 


5 5 


•2 7 1 


li 


•0 6 


1-4 


1 6 


7 5 


5 6 


•2 7 5 


li 


•0 7 


7-24 


1 7 


7 9 


5 7 


•2 7 9 


2 


•0 8 


1-3 


1 8 


08 3 


5 8 


•2 8 3 


2i 


•0 9 


3-8 


1 9 


8 7 


5 9 


•2 8 7 




10 


5-12 


1 10 


9 1 


6 10 


•2 9 2 


•Oil 


11-24 


1 11 


9 5 


5 11 


•2 9 6 


3 


•0 12 


1-2 


2 


10 


6 


•3 


8i 


•0 13 


13-24 


2 1 


104 


6 1 


•3 4 


8i 


•0 14 


7-12 


2 2 


10 8 


6 2 


•3 8 


Si 


•0 15 


5-8 


2 3 


112 


6 3 


•3 12 


4 


•0 16 


2-3 


2 4 


116 


6 4 


•3 17 


4i 


•0 17 


17-24 


2 5 


12 


6 5 


•3 2 1 


44 


18 


3-4 


2 6 


12 5 


6 6 


•3 2 5 


4i 


•0 19 


19-24 


2 7 


12 9 


6 7 


•3 2 9 


6 


•0 2 


5-6 


2 8 


13 3 


6 8 


•3 3 3 


6i 


•0 2 1 


7-8 


2 9 


137 


6 9 


•3 3 7 


61 


•0 2 2 


11-12 


2 10 


14 1 


6 10 


•3 4 2 


BJ 


•0 2 3 


23-24 


2 11 


14 5 


6 11 


•3 4 6 


6 


•0 2 5 




3 


15 


7 


•3 5 


61 


•0 2 6 


1-24 


3 1 


15 4 


7 1 


•3 5 4 


6i 


•0 2 7 


1-12 


3 2 


15 8 


7 2 


•3 5 8 


6i 


•0 2 8 


1-8 


3 3 


16 2 


7 3 


•3 6 2 


7 


•0 2 9 


1-6 


3 4 


16 6 


7 4 


•3 6 7 


71 


•0 3 


5-24 


3 5 


17 


7 5 


•3 7 1 


IJ 


•0 3 1 


1-4 


3 6 


17 5 


7 6 


•3 7 5 


•0 3 2 


7-24 


3 7 


17 9 


7 7 


•3 7 9 


8 


•0 3 3 


1-3 


3 8 


18 3 


7 8 


•3 8 3 


. 8i 


•0 3 4 


3-8 


3 9 


18 7 


7 9 


•3 8 7 


8i 


•0 3 5 


5-12 


3 10 


19 1 


7 10 


•3 9 2 


8i 


•0 3 6 


11-24 


3 11 


19 5 


7 11 


•3 9 6 


9 


•0 3 7 


1-2 


4 


2 


8 


•4 


9i 


•0 3 8 


13-24 


4 1 


•2 4 


8 1 


•4 4 


9i 


•0 3 9 


7-12 


4 2 


2 8 


8 2 


•4 8 


9i 


•0 4 


5-8 


4 3 


2 12 


8 3 


•4 12 


10 


•0 4 1 


2-3 


4 4 


•2 16 


8 4 


•4 17 


104 


•0 4 2 


17-24 


4 6 


2 2 


8 5 


•4 2 1 


10* 


•0 4 3 


3^ 


4 6 


•2 2 5 


8 6 


•4 2 5 


lOf 


•0 4 4 


19-24 


4 7 


2 2 9 


8 7 


•4 2 9 


11 


•0 4 6 


5-6 


4 8 


2 3 3 


8 8 


•4 3 3 


Hi 


•0 4 6 


7-8 


4 9 


•2 3 7 


8 9 


•4 3 7 


Hi 


•0 4 7 


11-12 


4 10 


•2 4 1 


8 10 


•4 4 2 


iif 


•048 


23-24 


4 11 


•2 4 5 


8 11 


•4 4 6 


12 


•0 6 




5 


■2 5 


9 


•4 5 



I 



eHOwnro the decimal equivalent in 1,000th of £1, (mil,) 


EBOM 




iD. TO 


£1; ALSO THE CONYEBSE AT f 


SIGHT. 




Present 


Decimal of 


Present D 


ecimal of 


Present 


Decimal of 


24 Parts 
=lMil. 


Currenoy. 


jeiorMil. 


Currenoy. i 


SI or Mil. 


Currency. 


£1 or Mil. 


8. D. 


F. G. H. 


S D. 


F. G. M. 


S. D. 


F. C. M. 




9 1 


•4 5 4 


13 1 


6 5 4 


17 1 


•8 5 4 


4 


9 2 


•4 5 8 


13 2 


6 5 8 


17 2 


•8 5 8 


8 


9 8 


•4 6 2 


13 3 


6 6 2 


17 3 


•8 6 2 


12 


9 4 


•4 6 7 


13 4 


6 6 7 


17 4 


•8 6 8 


16 


9 5 


•4 7 1 


13 5 


6 7 1 


17 6 


•8 70' 


20 


9 6 


•4 7 6 


13 6 


67 5 


17 6 


•8 7 5 





9 7 


•4 7 9 


13 7 


6 7 9 


17 7 


•8 7 9 


4 


9 8 


•4 8 3 


13 8 


6 8 3 


17 8 


•8 8 3 


8 


9 9 


•4 8 7 


13 9 


6 8 7 


17 9 


•8 8 7 


12 


9 10 


•4 9 2 


13 10 


6 9 2 


17 10 


•8 9 1 


16 


9 11 


•4 9 6 


13 11 


6 9 6 


17 11 


•8 9 5 


20 


10 


•5 


14 


7 


18 


•9 





10 1 


•5 4 


14 1 


7 4 


18 1 


•9 4 


4 


10 2 


•5 8 


14 2 


7 8 


18 2 


•9 8 


8 


10 3 


•5 12 


14 3 


7 12 


18 3 


•9 12 


12 


10 4 


•5 17 


14 4 


•7 17 


18 4 


•9 16 


16 


10 5 


•5 2 1 


14 5 


7 2 1 


18 6 


•9 2 


20 


10 6 


•5 2 5 


14 6 


7 2 5 


18 6 


•9 2 5 





10 7 


•5 2 9 


14 7 


7 2 9 


18 7 


•9 2 9 


4 


10 8 


•5 3 3 


14 8 


7 3 3 


18 8 


•9 3 3 


8 


10 9 


•5 3 7 


14 9 


7 3 7 


18 9 


•9 3 7 


12 


10 10 


•5 4 2 


14 10 


7 4 2 


18 10 


•9 4 1 


16 


10 11 


•5 4 6 


14 11 


7 4 6 


18 11 


•9 4 5 


20 


11 


•5 5 


15 


7 5 


18 Hi 


•9 4 7 


22 


11 1 


•5 5 4- 


15 1 


7 5 4 


19 


•9 5 





11 2 


•5 5 8 


15 2 


7 5 8 


19 Oi 


•9 5 2 


2 


11 3 


•5 6 2 


15 3 


7 6 2 


19 1 


•9 5 4 


4 


11 4 


•5 6 7 


15 4 


7 6 7 


19 li 


•9 5 6 


6 


11 5 


•5 7 1 


15 5 


7 7 1 


19 2 


•9 5 8 


8 


11 6 


•5 7 6 


15 6 


77 6 


19 2i 


•9 6 


10 


11 7 


•5 7 9 


15 7 


779 


19 3 


•9 6 2 


12 


11 8 


•5 8 3 


15 8 


78 3 


19 3i 


•9 6 4 


14 


11 9 


•5 8 7 


15 9 


78 7 


19 4 


•9 6 6 


16 


11 10 


•5 9 2 


15 10 


79 2 


19 4i 


•9 6 8 


18 


11 11 


•5 9 6 


15 11 


796 


19 5 


•9 7 


20 


12 


•6 


16 


8 


19 5i 


•9 7 2 


22 


12 1 


•6 4 


16 1 


8 4 


19 6 


•9 7 5 





12 2 


•6 8 


16 2 


80 8 


19 6i 


•9 7 7 


2 


12 3 


•6 12 


16 3 


8 12 


19 7 


•9 7 9 


4 


12 4 


•6 17 


16 4 


8 16 


19 7i 


•9 8 1 


6 


12 5 


•6 2 1 


16 5 


8 2 


19 8 


•9 8 3 


8 


12 6 


•6 2 6 


16 6 


8 2 5 


19 8i 


•9 8 5 


10 


12 7 


•6 2 9 


16 7 


82 9 


19 9 


•9 8 7 


12 


12 8 


•6 3 3 


16 8 


8 3 3 


19 9k 


•9 8 9 


14 


12 9 


•6 3 7 


16 9 


•8 3 7 


19 10 


•9 9 1 


16 


X2 10 


•6 4 2 


16 10 


•8 4 1 


19 lOi 


•9 9 3 


18 


12 11 


•6 4 6 


16 11 


•8 4 5 


19 11 


•9 9 5 


20 


13 


•6 6 


17 


•8 5 


20 


•10 






1 



USE OF DECIMALS BY LOGARITHMS. 



The following Tables have been written with a Tiew to enable the Arith- 
metician to avail himself of the valuable aid of Logarithms. Their use 
will assist to remove all obstacles in the absence of decimal coins, &c. 

To form an idea of the natmre of Logarithms, we mast call to mind that 
in every multiplication hj a whole number, the proportion of the product ta 
the multiplicand is the same as the proportion of the multiplier to unity ; it 
then follows that the proportion of the product to unity must be equal ta 
the sum of the two proportions of the multiplier to unity, and of the mul- 
tiplicand to unity, since it is compounded of the proportions of itself ta 
the multiplicand, and of the multiplicand to unity. Any artificial numbers 
therefore, which represents the proportions of all sorts of numbers to unity, 
will, be the addition of those two that represent the proportions of any 
multiplier and multiplicand to unity, and give an artificial number represent- 
ing the proportion of the product to unity, consequently, the natural 
number to wnich it would correspond in the table would be the product 
of the multiplicand and multiplier. 

A series of numbers in Arithmetical progression, corresponding to as 
many others in G-eometrical progression : so that in the Arithmeticals 
correspcmds to 1 in the Geometricals, and supplies the artificial numbers 
we require: — 

12 3 4 5 6 Arithmetical progression, or Logarithms. 

1 2 4 8 16 32 64 Geometrical progression, or natmral numbers. 
1 10 100 1000 10,000 100,000 1000,000 ^ 

BXAMFLES. 

1.— -To multiply 8 by 4 ? 2.— To multiply 1000 by 100 ? 

Log. of 8=3 Log. of 1000=3 

Log. of 4=2 Log. of 100=:'2 

Log. of 82 = 6 Sum. Log. of 100,000 « 5 Sum. 

Division is performed by the subtraction of the Logarithm of the divisor 
firom the Logarithm of the dividend, the remainder is the Logarithm of 
the quotient. 

XXAHFLE.- 

3.— Divide 64 by 8? 

Log. of 64c=6 
Log. of 8=3 

Log. of 8=3 
By ranging the second term 2 or 10 of the Geometrical progression, it is 
apparent that we may have an endless variety of Logarithms to the same 
natural numbers : for it is evident, that whatever number represents the 
ratio or proportion of 10 to 1, the ratio of 100 to 1, and of 1000 to 1, can 
only be represented by twice or three times that number, since their pro- 
portions to 1 are double and triple the ratio of 10 to 1. 



NEW BECIMAI^ TABLES, 

SKovHng the Value qf Decimals in Moneys Weights, Time, and Measures. 





TABLE 


I.- 


OF MOITEY. 






A SmLLXNO THE INTEGER. 


A Pound 


THE INTEOBB. 


A Pound the Imteqsb. | 


D. T. 


Decimal Parts. 


D. 


p. 


Decimal Parts. 


B. 


Decimal Parts. 


i 


S 0020833 







S00010416 


1 


£0-05 


i 


•041666 







•002083 


2 


•1 


i 


•0625 







•003125 


3 


•15 


1 


•083333 


1 




•004166 


4 


' -2 


1 i 


•104166 


1 




•0052 


5 


•26 


1 i 


•125 


1 




•00625 


6 


•3 


1 i 


•145833 


1 




•00729 


7 


•35 


2 


•166666 


2 




•00833 


8 


•4 


2 i 


•1875 


2 




•009375 


9 


•45 


2 i 


•208333 


2 




•010416 


10 


•5 


2 f 


•227166 


2 




•0114583 


11 


•56 


3 


•25 


3 




•0125 


12 


•6 


3 i 


•270833 


3 




•0135416 


13 


•65 


3 i 


•291666 


3 


'j^ 


•014583 


14 


•7 


3 i 


•3125 


3 




•015625 


15 


•75 


4. 


•833333 


4 




•016666 


16 


•8 


4 i 


•354166 


4 


X 


•0177083 


17 


•85 


4 i 


•375 


4 


\ 


•01875 


18 


•9 


4 i 


•395833 


4 




•0197916 


19 


•95 


5 
5 i 
5 i 


•416666 

•4375 

•458333 


5 
5 
5 




•02083 

•021875 

•022916 


20 


£1^00 




5 f 


•479166 


5 




•0239583 




6 


•5 


6 




•025 




6 i 


•520833 


6 




•0260416 




6 i 


•541666 


6 




•0270083 


Note.— By these and 


6 f 


•5625 


6 




•028125 


the following Tables, all 


7 


•583333 


7 




•029166 


the species of Money, 


7 i 


•604166 


7 




•0302083 


Weight, Time, and Mea- 


7 i 


•625 


7 




•03125 


sure, are turned into 


7 f 


•645833 


7 




•0322916 


decimal parts, and results 


8 


•666666 


8 




•033333 


obtained with the greatest 


8 i 


•6875 


8 




•034375 


facility, whatever may be 


8 i 


•708333 


8 




•035416 


the integer. 


8 } 


•729166 


8 




•0364583 


As to the use and 


9 


•75 


9 




•0375 


application of the Tables, 


9 i 


•770833 


9 




•0385416 


they are so very clear and 


9 i 


•791666 


9 




•039583 


intelligible, as to require 


9 i 


•8126 


9 




•040625 


little explanation. Their 


10 


•833333 


10 


r\ 


•041666 


familiarity to the student 


10 i 


•854166 


10 




•0427083 


will soon make him ao- 


10 i 


•875 


10 




•04375 




10 f 


•895833 


10 




•0447916 


advantages to be derived 


11 


•916666 


11 





•046833 


ISrom the system of Deci- 


11 i 


•9375 


11 


i 


•046875 


mal Arithmetic. 


11 * 


•958333 


11 


i 


•047916 




11 i 


S ^979166 


11 


1 


fl •0489583 




12 


1-000000 


12 





1-000000 
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XEW DECIMAL TABLES. 



TULB IL-IBOT WBOBt. 




AToiBinrpaiB. 


A B tt» im^g. 


Dadnul Putt of 
1 lb. Tnj. 


A Ih Om Integer. 


[ Decimal Paitt. 


lg»«» 


lb. 00001736 


Idnchm 


. Ib.O:0039063 


2 » ... 


.. 


-000^72 


2 ., 


•0078125 


8 „ ... 


,. 


•00(^206 


3 „ 


•0117188 


4 g., or 1 eml 


» • 


-oooe^u 


4 n 


-01562S0 


SewiU ... 


,, 


W13889 


5 « ... .. 


•019581^ 
•0234375 


3 „ ... 


.. 


•0020633 


6 n 


* 


,, 


O027778 


7 „ 


•0273438 


6 „ ... 


.. 


•0034722 


8 .9 


.1 •0312500 


ec^orlflwt. 


,, 


-0041667 


9 « 


.1 •0351563 


2dwU. ... 


,. 


•0063333 


10 „ 


•0390625 


8 » - 


... 


•0125000 


n 9. 


•0429688 


* » •• 


. 


•0166667 


12 „ 


•0168750 


5 „ ... 


.. 


•0208333 


13 „ 


•0507813 


6 „ ... 


.. 


•0250000 


14 « 


•0546875 


7 „ ... 


.. 


•0291667 


15 „ 


•0585938 


8 „ ... 


.. 


•0333333 


16 d., or 1 OS. .. 


.j 0625000 


9 „ ... 


.. 


•0375000 


2 OS 


.; ^1250000 


10 „ ... 


., 


•0416667 


3 „ 


•1875000 


11 » ... . 


... 


•0458333 


4 « 


•2500000 


12 „ ... 




•0500000 


5 „ 


•3125000 


IS » ... 




•0541667 


6 n 


•3750000 


M „ ... . 


., 


•0583333 


7 „ 


•4375000 


16 „ ... 


., 


•0625000 


8 » 


-5000000 


16 „ ... 




•0666667 


» n 


•5625000 


17 „ ... 


.. 


•0708333 


10 „ 


•6250000 


18 „ ... 


• • 


•0750000 


11 n 


•6875000 


19 „ ... . 


.. 


•0791667 


12 „ 


•7500000 


20dwU.arl<». 


• 


•0633333 


13 „ 


•8126000 


2 OS. .... 


• • 


•1666667 


14 9. 


•8750000 


8 „ ... 




•2500000 


16 9. 


•9375000 


* » .. 
6 „ ... 




•3333333 

•4166667 


16 02U, or lib... 


. lb.lK)0000O 






6 „ ... 


,, 


•6000000 






7 „ ... 


.. 


•5833333 


NoT«.-T«ble I 


n. in AToirdnpoia 


8 „ ... 


,, 


•ddodooy 


Wei^is oMd i] 


n large quantities. 


9 „ ... 


,, 


•7500000 


and Table IV. ii 


i conatrneted for 


10 „ ... 


• « 


•8333333 


email ones. 




11 n ... 


,, 


•9166667 






12 „ ... 


- 


lb.1-000000 










NEW BECIMAX TABLES. 
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TABLE IV.-AVOIRDOTOIS. 



TABT.Ti v.— CHEMISTS* WEIGHT. 



\ 



A cwt. the Integer. 


Decimal Parts of 
1 cwt 


A n> the Tnteger. 


Decimal Parts. 


1 drachm 


cwt. 

0-0000349 


1 grain 


lb. 00001736 


2 „ 

3 „ 

4 „ 


•0000698 
•0001046 
•0001395 


2 „ 

3 „ 


•0003472 
•0005208 


5 ,. 


•0001744 


4 „ 


•0006944 


e ,. 


•0002093 


5 „ 


■0008681 


7 „ 


•0002441 


6 „ 


•0010417 


8 » 

9 „ 


•0002790 
•0003139 


7 „ 


•0012153 


y> , 


•0003488 


8 „ 


•0013809 


11 „ 


•0003837 


9 „ 


•0015625 


12 „ 


•0004185 


10 „ 


-0017361 


13 „ 

14 „ 


•0004534 
•0004883 


11 „ 


•0019097 


15 ;: 


•0005232 


12 „ 


•0020833 


16 d., or 1 oz. ... 


•0005580 


13 „ 


•0022569 


2 oz 


•0011161 


14 „ 


•0024306 


3 „ 

4 „ 


•0016741 
•0022321 


■^^ » 

15 „ 


-0026042 


5 „ 


•0027902 


16 ., 


-0027778 


6 „ 


•0033482 


17 „ 


•0029614 


7 „ 


•0039063 


18 „ 


•0031250 


8 „ 

9 „ 


•0044643 
•0050223 


19 „ 


•0032986 


10 „ 


•0055804 


20 gr., orl scr.... 


•0034722 


11 » 


•0061384 


2 scruples 


•0069444 


12 „ 


•0066964 


3 ditto, or 1 dr. 


•0104167 


13 „ 

14 „ 


•0072545 
•0078125 


2 dracbms 


•0208333 


15 „ 


•0083705 


3 » 


•0312500 


16 oz., or 1 lb. ... 


•0089286 


4 „ 


•0416667 


2 lbs 


•0178571 


5 „ 


•0520833 


3 „ 

4 „ 


•0267857 
•0357143 


** »» 

6 „ 


•0625000 


5 „ 


•0446429 


7 „ 


•0729167 


6 „ 


•0535714 


8 drs., orloz.... 


•0833333 


7 „ 


•0625000 


2 oz 


•1666667 


.8 „ 

9 „ 


•0714286 
•0803571 


3 „ 


•2500000 


10 „ 


•0892857 


4 „ 


•3333333 


11 „ 


•0982143 


5 „ 


•4166667 


12 „ 


•1071429 


6 „ 


•6000000 


13 „ 


•1160714 


7 „ 


•5833333 


14lb8., orlst.... 


•1250000 


8 „ 


'6666667 


1 qr 


•2500000 


9 „ 


•7600000 


2qrs 


•500000 


10 „ 


•8333333 


3 „ 


cwt. -7600000 


11 „ 


•9166667 


4 „ 


1^000000 


12 „ 


ib.rooooooo 






1^6 NEW DECIMAl TABLES. 

TABLE VI.-ION0 XEASTJBE. TABLE 7n.-0X.0TH XEA8UBE. 



A MiJe the Integer. 


Dedmal Parts. 


A Yard the Integer. 


Decimal Parts. 


1 barleycorn ... 


M. 00000053 


J inch 

i ditto 


yd.00069444 


2 ditto 


•0000105 


•0138889 


3 b.c.,or inch... 


•0000158 


i ditto 


•0208333 


2 inches 


•0000316 


1 ditto 

2 ditto 


•0277778 
•0555655 


3 ditto 


•0000473 


1 naU 


•0625000 


4 in., or 1 hand. 


•0000631 


2 ditto 


•1250000 


6 inches 


•0000789 


3 ditto 


1875000 


6 ditto 


•0000947 


4 do., or 1 qr.... 

2 quarters 

3 ditto 


•2500000 
•5000000 


7 ditto 


•0001105 


•7500000 


8 ditto 

9 ditto 


•0001263 
•0001421 


4 do., or 1 yard. 


yd.1-0000000 




10 ditto 


•0001578 


TABLE Vlll. 


11 ditto 

12 in., or 1 foot . 


•0001736 
•0001894 


Ale, Beer, Spirit, and Wine Measure. 






2 feet 

3 ft., or 1 yard. 


•0003788 
•0005682 


A OaUon the Integer. 


Decimal Parts. 






2 yards 


•0011364 


1 gill 

2 ditto 


gal.00312500 
•0625000 


3 ditto 


•0017046 


3 ditto 


•0937500 


4 ditto 


•0022727 


4 g., or 1 pint . 


•1250000 


5 ditto ... •> 
1 pole ... ] 


•0028409 


2 p., or 1 qrt.... 


•2500000 


•0031250 


2 quarts 

3 ditto 

4 do., or 1 gal. 


•5000000 


2 poles 

3 ditto 


•0062500 
•0093760 

•0126000 

•0250000 


•7500000 
gal.1-0000000 


4 poles, or 1 ) 
land ohain ( 


TABLE IX.-DRT MEASURE. | 


A Quarter the Integer. 


Decimal Parts. 


3 ditto 


•oa'TKonft 






4 ditto 


•0500000 


1 pint 


qr8.0-0019531 


5 ditto 


•0625000 


2 p., or 1 quart . 


•0039063 


6 ditto 


•0750000 


2 q., or 1 pottle 


•0078125 


7 ditto 


•0875000 


2 p., or 1 gal. ... 
2 gal., or 1 peck 


•0156250 
•0312500 


8 ditto 


•1000000 


2 pecks 


•0625000 


9 ditto 


•1125000 


3 ditto 


•0937500 


10 do., orlfurlg. 


•1250000 


4 do., or 1 bshl. 


•1250000 


2 furlongs 


•2500000 


2 bushels 


•2500000 


3 ditto 


•3750000 


3 ditto 


•3750000 


4 ditto 


•5000000 


4 ditto 


•5000000 


5 ditto 


•6200000 


5 ditto 


•6250000 


6 ditto 


•7500000 


6 ditto 


•7500000 


7 ditto 


•8750000 


7 ditto 


•8750000 


8 do., or 1 mile . 


M. 1^000000 


8 do., orl qr... 


qrs.l-0000000 
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TABLE X.-OF TIME. 



A Day the Integer. 


Decimal Parts. 


A Day the Integer. 


Decimal Parts. 


1 minute 


day.0-0006944 


51 minutes 


<iay.00354l67 


2 V. 


•0013889 


52 


.. 


•0361111 


3 


•0020833 


53 ... 






•0368056 


4 


•0027778 


54 ... 




,. 


•0375000 


5 ... 


•0034722 


55 ... 






•0381944 


6 


•0041667 


56 ... 




.. 


•0888889 


7 


•0048611 


57 ... 






•0395833 


8 


•0055556 


58 ... 




., 


•0402778 


9 


•0062500 


59 ... 






•0409722 


10 


•0069444 


60 m., or 1 houi 




•0416667 


11 


•0076389 


2 houn .. 




•0833333 


12 


•0083333 


3 




•1250000 


13 


•0090278 


4 ... 




,. 


•1666667 


14 


•0007222 


5 ... 




^^ 


•2083333 


15 


•0104167 


6 ... 






•2500000 


16 


•0111111 


7 ... 




,, 


•2916667 


17 


•0118056 










18 ... ... ... 


•0125000 


9 ... 






•3333333 


19 


•0131944 


10 ... 




,. 


•3750000 


20 


•0188889 


11 ... 




.. 


•4166667 


21 


•0145833 


12 ... 




,. 


•5000000 


22 


•0152778 


13 ... 






•5416667 


23 


•0159722 


14 ... 






•5833333 


24 


•0166667 


15 .. 






•6250000 


25 


•0173611 


16 ... 






•6666667 


26 


•0180556 


17 ... 






•7083333 


27 


•0187500 


18 ... 






•7600000 


28 


•0194444 


19 ... 




.. 


•7916667 


29 


•0201389 


20 ... 




,, 


•8383333 


80 


•0208338 


21 ... 




.. 


•8750000 


31 


•0215278 


22 ... 






•9166667 


32 


•0222222 


23 ... 




.. 


•9683833 


33 

84 


•0229167 
•0236111 


24 ... 






dayl-OOOOOOO 






35 


•0243056 






36 


•0250000 


A Year the Integer. 


Decimal Parts. 


87 


•0256944 






38 


•0263889 






39 


•0270833 


1 month 


T. ©•076923 


40 


•0277778 


2 ... 






•158846 


41 


•0284722 


3 ... 






•230769 


42 ... 


•0291667 


4 ... 






•307692 


43 .., 


•0298661 


6 ... 






•884615 


44 


•0305556 


6 ... 






•461588 


45 


•0312500 


7 ... 






•588461 


46 


•0319444 


8 ... 






•615884 


47 


•0326389 


9 ... 






•692307 


48 


•0333833 


10 ... 






•76923 


49 


•0347222 


11 ... 






•84615 


50 


•0347222 


12 ... 


»« 


'^ 


•92307 
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THE USE OF THE FOREGOING TABLES. 



To convert a compound into a decimal quantity. 

KuLE. — Write down on the left of the decimal point the nnmber that is of 
the same denomination as the integer in the table, and take from the 
table the decimal parts correspondini^ to the other denominations, 
and you will have the decimal required. 

EXAMPLES. 

1.— What decimal of the pound 2.— Write decimally 1 yard 2 qrs. 
sterling is 98. llf d. ? 2 nails P 

9s. = £0-45 yd. 1 

lid. » 0-045883 2 qrs. 0*5 

Id. « 0003126 2nls.0-125 



£0-498955 Ans. yd. 1*625 Ans. 

Note. — ^When the table does not, on account of the next denominatiouy 
contain the number of the preceding one, for wlii<^ a corresponding^ 
decimal may be required, it may be conveniently found by adding together 
the decimals of two quantities of the same denomination, that make the 
required quantity. 

EXAMPLE. 

3.— What decimal of the cwt. is 19 lb. P 
lbs. cwt. 
14 = 0125 
5 => 0-044642^ 



19 = 0-1696429 Ans. 



To redaee amy decimal into the equivalent in parts of moneys weights, 
measures^ <fc., Sfc. 

BuLE. — Multiply the given decimal by the number of units contained in 
the next lower denomination of that species of quantity of which 
your decimal is ; proceed till you come to the lowest part, and the 
several parts wiU be the quantity required. 



4. — What parts of a pound sterling 5, — Beduce -49723 into .the parta 
are contained m 0*73825 ? of a cwt. P 

0.73825 X 20 = s.14-76500 x 12 = -49723 x 4 = qr.1-98892 x 28 = 
d.9-18000 X 4 = far. 0-72000 lb.27-68976 x 16= oz.ir03616 

Ans. 14s. 9d. jii x 16 « drs.0-57856. 

Ans. 1 qr. 27 lb. 11 oz. Oi dr. 
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„ Hakes, Xiord Warden Hotel, do. 
„ Campion, Canterbury 
„ F. Adams, Bristol 
„ Bichard Young, Wisbeach 
„ Bear, Norwich 
„ Edward Thew, O.M. Ahiwick 
„ Thomas Horn, Preston 
„ J. Husslewood, Ghlaseow 
„ Gt, W. Gkrrell, Bradford 
„ Ambrose Scully, ditto 
Wharfinger^s Office, Portsmouth 
Long B.w>m, Customs, ditto 



W^ine and Spirit Merohants. 

Messrs. Duncan, Ewing, and Co., 

Birkenhead 
Messrs. Haughton, Smith, and Co. 

ditto 
Messrs. H. Steele and Co. ditto 
Messrs. Maokey & Butherford, ditto 
Messrs. H. and J. J. Ormrod, 

Brighouse 
Messrs. Martin Bros, Southampton 
Messrs. Hoare & Mead, W.M. do. 
Messrs. Antill & Peters, Portsmouth 
Messrs. Freeland, Baper, & Johnson, 

Chichester 
Messrs. Heages & Butler, Brighton 
Messrs. Sumerby & Son, Ghrantham 
Messrs. Burbridge and Son, ditto 
Messrs. Ghirrard & Bartram, Bristol 
Messrs. Dunlop & Mackie, ditto 
Messrs. Mooie, Hansom, & Co. do. 
Messrs. Edwarda and Fox, ditto 
Messrs. Willis and Edwards, ditto 
Messrs. W. & J. Hassell & Co. ditto 



Messrs. J. S. Sehwepe & Co. Bristol 
Messrs. Bobinson & Smith, Boston 
Messrs. Gross & Co. Woodbridge 
Mr. John A. Bennett, Birkenhead 

„ G. Gardner, Dale-st., Liverpool 

„ J. Hogden, HalifiEtx 

„ Cqpe, Wolverhampton 

M H. Critchley, ditto 

„ J. Cholditch, ditto 

„ Jones, ditto 

„ Thomas Hajrues, Bilston 

„ F. Marshall, Portsmouth 

„ Stokes, ditto 

„ G. S. Constable, Arundel 

„ Ellis, Brighton 

„ Charles Ward, Hastings 

„ S. Gilbert Tryman, Eye 

„ Gbnnt, Maidstone 

„ Pettit, Leightonbuzzard 

„ Jennings, Abergavenny 

„ Wm. Magee, Sdford 

„ J. Slaney, Wellington 

„ T. Southam, Shrewsbury 

„ Charles Tasker, Gloucester 

„ Borroughs, Yarmouth 

„ Diver, ditto 

„ Tanner, ditto 

„ Taylor, Colchester 



Brewers. 

Messrs. J. & M. Nisbet, Birkenhead 
Messrs. Scott & Robinson, Skipton 
Messrs. Kerns and Tobin, South- 
ampton 
Messrs. Edward Cooper & Sons, do. 
MesS||. Sheperd and Co., Feversham 
MessnMLane and Co. London 
MessrsTs^s & Co. Burton-on-Trent 
Messrs. S. E. and W. Wylie, ditto 
Messrs. Thomas Salt and Co. ditto 
Messrs. J. Tho'xteson and Son, ditto 
Messrs. Alsop anH|gdns, ditto 
Burton Brewery O^japaay, ditto 
Messrs. Meakin and (^Lditto. 
Messrs. Carlton and Co^HJito 
Messrs. W. & S. Emerson, and Co. 

Avondale, Bath 
Messrs. Bawlinson & Bragden, ditto 
Messrs. Channington & Nichol, Col- 
chester 
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Stratford-upon-ATon Brewery 
Mr. Peter Beck, Halilu 

„ Thwaites, Blackburn 

„ T. N. Harman, Banburjr 

„ Malins, Oxford 

„ Finley, Abingdon 

„ King, ditto 

„ Davey, Portsmouth 

„ James Bidden, Gk>sport 

„ Mews, Newport Isle of Wight 

„ Page, Polkstone 

„ Dawson Broadstairs, Margate 

„ Wells, L. C. S. ditto 

„ G^rge Beer, Oanterbniy 

„ George Wall, ditto 

„ Daniels, Whitstable 

„ John Perks, ditto 

„ William Evans, Brecon 



Timber Merohanta and Builders. 

Messrs. Price and Co. Gloucester 
Messrs. Heayer and Go. ditto 
Messrs. Bryant & Tomney, Bristol 
Messrs. Holmes and Whittle, Bath 
Messrs. Glulees and Truelove, Bir- 
mingham 
Messrs. Hadley and Taylor, ditto 
Messrs. Orton and Child, Contrct. 

Beading 
Messrs. Driver and Sheppard, 

Southampton 
Messrs. Elliott & Mason, Arch. do. 
Messrs. Biffin, Chichester 
Messrs. Fry, Arundel 
Messrs. Booth, Jenkins, & Waldal, 

Hastings 
Messrs. Cape Brothers, Eolkstone 
Messrs. Shepherd and Stone, Fever- 
sham 
Messrs. Shipton & Co. W. Hampton 
Union Mill Company, ditto 
Mr. Heywood, Southport 
„ James Cullow, Isle of Man 
„ Taylor, Halifax 
„ Allison, Architect, ditto 
„ Duckworth, Blackburn 
„ Hemberow, Wolverhampton 
„ Beadow, Coach Builder, ditto 
„ S. Maulin, Bilston 
„ Wood, Coach Bid. Wednesbury 



Mr. Hall, Walsall 

„ W. Harper, Birmingham 

„ Bottenl^ €k)Bport 

„ Hanley, Anmdel 

„ Parks, Dover 

„ Tindi^, Maidstone 

„ Cox, ditto 

Shipbuilders. 

J. T. Fell, Esq. Workington 
li^essrs. Tindall and Co. Scarbro' 
Messrs. Austin and Co. Sunderland 
Messrs. B. and H. Potts, ditto 
Messrs. G. Menzie and Co. Leith 
Messrs. E. Hall and Co. Stockton 
Messrs. Benny and Johnson, Liver- 
pool 
Messrs. Carter, Watson, & Co. ditto 
Messrs. Jordan, ditto 
Mr. Balby, Worthmg 

„ Holmes, Bye 

„ Beeves, Whitstable 

Architects, Itand Surveyors, 
Engineers, and Iron Founders. 

W. Buckle, Esq. Royal Engineer, 

Boyal Mint, London 
Boyal Engineer's Office, Woolwich 
Wm. Riley, Esq. Highfield, Bilston 
Thomas Rose, Esq. ditto 
Thomas Reid, Esq. Birmingham 
W. Youtman, Esq. Southampton 
Capt. Richard Roe, Birkenhead 
Capt. Bennett, Oldbury Furnaces 
Messrs. Horsfall and Co. Liverpool 
Messrs. Brassey and M'Cormiok, 

Birkenhead 
Messrs. Creighton & Co. Manchester 
Messrs. Blackwell and Co. Bilston 
Messrs. Lovatt and Brook, Wolver. 
Messrs. Pearson and Eendrick, do. 
Messrs. Rogers and Sons, ditto 
Messrs. Edward Barker & Sons, do. 
Messrs. RoUestins and Lister, ditto 
Messrs. Groucett and Sons, ditto 
Messrs. T. Perry and Sons, ditto 
Messrs. Thomycroft and Co. ditto 
Messrs. Weeks & Petrian, Maidstone 
Messrs. Billons and Co. W. Cowes, 
Isle of Wight 



176 



LIST OF SUBSCBIBEBS. 



Mesen. Shepherd & Go. Fevenham 
Messn. Paine and Son, Blackheath 
West India*Office, Southampton 
Union Steam Colliery Office, ditto 
Messn. L]oyd& Foster, Wednesbuiy 
HeMTB. Simpson, Bayley, and Go. 
Proyidenoe Works, Darleston 
Messrs. Davis, and Bloomer, Pelsall 

Works. 
Messrs. Middleton and Sons, Birm. 
Messrs. Shforp and Brown, cUtto • 
Messrs. Wiley, and Go. Deepfields 
Battle and Metal Gompany, ditto 
Mr. Francis Berry, Sowerby Bridge 

„ Henry Bymej, Brighouse 

„ B. Turner, ditto 

„ G. Hartley, ThomhillLees 

„ Yeates, Burnley 

„ Boebuck, G.£. Wolterhampton 

„ Lovatt, A. and S. ditto 

„ Bobert Thaxton, ditto 

„ Lester, Moxley 

„ WeUs, ditto 

„ B. Bose, near Bilston 

„ Henry Bose, ditto 

„ Wm. Bose, ditto 

„ B. Thompson, Pot House, ditto 

„ Horton, oitto 

„ Bagnal, near Dudley 

„ Hickman, ditto 

„ Thompson, G.E. B.W. ditto 

„ Benjamin Bawlinson, ditto 

„ BaAs, Highfield, ditto 

„ Longmer, Wednesbury 

„ Marshall's Iron Works, ditto 

„ W^er Peat, Shaft Works, do. 

„ BuBselFs Works, ditto 

„ Adams's Works, ditto 

„ WhiteFereday, L.S. andE.do. 

„ B. Whitehouse, DeepMds 

„ CKbbons, S.F. ditto 

„ James Haines, junior, ditto 

„ Gresswell, Tipton 

„ Samuelson, Banbury 

„ Lampet, ditto 

„ Dawson, Southampton 

„ Banks, Folkstone 

„ Dawson, Dover 

„ Walkling, S.P.O. Southampton 

„ Hills, Oriental S.P.O. ditto 

„ £. Fuller, E. and S. Chichester 

„ Graven, Engineer, Brighton 



Mr. J, Eveiy, Engineer, Brighton 
„ Gamer, Surveyor, Ashford 
„ Thurston, Surveyor, ditto 
„ Iron, Engineer, Dover 
„ Hedley, Stroud, Bochester 

Mannfaoturers. 

Thomas Bazley, Esq. President of 

Manchester Chamber of Com. 

W. B. Parkinson, Esq. Navigation 

Mill, Burnley 
Messrs. 6h>odwin and Sons, Pottery 
Esta. Birkenhead, ^8 copiesj 
Messrs. Broadbent and Cbeenioyd, 

King Gross, Halifax 
Messrs. Whitehead and Go. ditto 
Messrs. Simpson, Taylor, and Sons, 

Leeds 
Messrs. Dewhirst and Sons, Skipton 
Messrs. Abbott, Thwaites, and Ash- 
bum, P. Mill, Burnley 
Messrs. Holt and Hargreaves, ditto 
Messrs. England and Sons, Walsall 
Messrs. G. & J. Marklow, Opticians, 

Birmingham 
Messrs. Walker and Fleeming, ditto 
Messrs. Barrett and Go. S.F. Var- 
nish Manufacturers, ditto 
Messrs. Clifford and Dodd, ditto 
Messrs. Huntley & Palmer, Biscuit 

Manufacturers' Beading 
Messrs. Plenty and Pain, Archt. and 

Iron Man. Newbury 
Messrs. Bichards, Holden, and Go. 

Bjrkham 
Messrs. Birley and Sons, Kirkham 
Messrs. Allnest & Son, Paper Manu- 
facturers, Maidstone 
Mr. W. Cross, Talbot MOl, Man- 
chester 
„ W. Hewitt, Art Union, ditto 
„ Williams, Manager at Horsfall 

and Co.'s, Manchester 
„ John Baddiffe, Sowerby Bridge 
„ John Exley, ditto 
„ J. Whiteley, ditto, (Z copies} 
„ J. Priestley, Halifax 
„ W. MorW, ditto 
„ T. Pickard, ditto 
„ Baines, Brighouse 
„ George Ellis, Leeds 
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Mr. Hammond, Burnley, f2 copieaj 
„ Eastwood, S. Mills, ditto 
„ Oldham, ditto 
„ Sparrow, ditto 
„ Burst, Walsall 
„ Chance's Office, Spon Lane, ^12 

copies) 
„ J. Parish, Birmingham 
„ D. Jones, ditto 
„ J. Harvey, Sword Man. ditto 
„ Bohottom, S.Mills, Tring, Herts 

Solicitoni. 

Messrs. Scarth & Jackson, Shrews- 
bury 
Messrs. Paramour and Go. Bridge- 
water 
Messrs. Green and Partridge, Bury 

St. Edmunds 
Messrs. Ingledew & Daggett, New- 
castle 
Messrs. Woodcock, Part, and Scott, 
Wigan [copies) 

R. Thompson, Esq. Durham, (four 
Messrs. H. J. & E. Marshall, ditto 
Messrs. Brooke & Hertons, Margate 
T. Harrison, Esq. G.P. Kendall 
W. Holtby, Esq. O.P. York 
J. E. Hodgson, Esq. C.P. Carlisle 
Gt. Coulson, Esq. Scarbro' 
Mr. Ward, Wolverhampton 
„ Jenkins, Llanidloes 
„ Thomas, Brecon 
„ Boberts, Aberystwyth 
„ Alexander Edwards, Pontypool 
„ Adams, ditto 
„ Corser, ditto 
„ Morrel, Oxford, 
„ Rogers, Reading 
„ Edward Watts, C.P. Hythe 
„ Hayward, Dartford 
„ Russell, ditto 
„ Henry, Governor of Prison, 

Newbury 
„ Dewhurst, Cbvemor of South- 
well Prison,]^ copies) 
„ Burris, Got. of Wisbeaoh Prison 
„ Giles, Gk)v. of Yarmouth Prison 
„ S. Campling, Gt>vemor of City 

Prison, Norwich 
„ Sims, QcOY, of Derby Prison 



Station Masters, Goods Managers, 
and Railway Clerks. 

Shropshire Union Canal Company, 

Wolverhampton 
Edward Tway, Esq. Dover 
Mr. Mackie, ditto 
D. parsons, Esq. Wolverhampton 
John Parson, Esq. Shrewsbury 
Mr. Young, ditto, (6 copies) 
Charles Cockerham, Esq. Salford 
Capt. Bell, Tweedmouth 
Mr. O'Neill, Liverpool 
„ E. Race, Oxford-st. Station, S.L. 

Manchester 
„ Broughton, Bury 
„ M. Fennelly, Manchester 
„ Mihier, Sheffield 
„ J. G- Powers, G.N. ditto 
„ F. Addicott, Leicester 
„ J. Dewhurst, ditto 
„ Hackett, ditto 
„ Robert Proud, Warrington 
„ P. J.Dunn, Audit Office, Chester 
„ D. Montgomery, Whitmore 
„ Scott, Hereford Railway 
„ Thomas Pepper, Leeds 
„ English, Marsh Lane, ditto 
„ H. T. Liddell, ditto 
„ Bailey, Goods Office, York 
„ W. Stockwell, Gloucester 
„ Thomas Farrell, Bristol 
„ Spencer, Weston-Super-Mare 
„ Marks, Tiverton 
„ Robertson, Masbro' 
„ W. E. Hooper, Boston 
„ E. Brown, ditto 
„ C. Judge, Newark 
„ M. J. Bridges, Southwell 
„ J. J. Dickson, Lincoln 
„ P. D. Broadbent, Blackburn 
„ G. Gnnn, Seoretaxy, ditto 
„ R. Steel, Stoke-upon-Trent 
„ Woolton, Ely 
„ Swan, Cambridge 
„ E. Jeeseowen, Huntingdon 
„ Cooney, Wisbeaoh 
„ Edward Deisley, ditto 
„ S. Tibbett, Lynn 
„ Sproule, Norwich 
„ Bontinight, Ipswich 
„ CattereU, Braintree 
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Mr. G. K. Gilby, Eumford 
Ward, Lowestoft 
Jas. Heworth, Sowerby Bridge 
E. B. Ivett, L.Y.R. Halifax 
H. C. Francis, Colchester 
J. Johnson, Chelmsford 
Thomas Gill, Skiptoa 
Bell, Blackburn • 

Grant, G.M. Wolverhampton 
Robert Ivey, S.M. Lichfield 
Mearston, G.M. Spon Lane 
Emerton, G.M. Oxford 
Stanley, ditto 
H. Dyer, S.M. Hungerford 
Anderson, Winchester 
Jackson, G.M. Portsmouth 
G. Hawkins, G.M. Brighton 
John Hudson, ditto 
Taught, St. Leonards-on-Sea 
Wright, Winchelsea 
B. G. Dickson, Eye 
Frith, Folkestone 
Bristow, Ramsgate 
Buck, G.M. ditto 
Watson, Canterbury 
Russell, ditto 
Humphrey, S.M. ditto 
Simon Kepley, St. Boswells 
James Dalglies, Gallashiels 
William Knipe, Perth 
Robert Small, Dundee 
John Laughland, Arbroath 
William Garvie, ditto 
Patrick Cables, ditto 
H. Blackmore, Yiotoria Station, 

Salford 
B. B. Scott, ditto 
Simmond, Maidstone 
Oxenham, Tunbridge Wells 
T. W. Cooper, ditto 
W. Woyer, Gravesend 
Hooper, Hatfield 
Hammond, ditto 
Smith, Berkhamstead 
Bailey, Aylesbury 
Yeoman, S.P.O. Fleetwood 



Statitonen and Booksellers. • 

Messrs. Simpkin and Marshall, 

London, (200 copies) 
Messrs. Beresford and ChJt, Man- 
chester, (10 copies) 
Messrs. W. and E. Pickering, Bath, 

(12 copies) 
Messrs. Hall and Son, Cambridge, 

(12 copies) 
Messrs. Whitley & Booth, Halifax, 

(12 copies) 
Mrs. Wigner, Ryde, Isle of Wight 
Mrs. AnnHinchliff; Rotherham, (20 

copies) 
Mr. J. Heywood, Deansgate, Man- 
chester, ^24 copiesj 
„ Lynch, ditto, ^24 copiesj 
„ Braithwaite, Kendal, fl3copies) 
„ W. Mack, Bristol, ^24 copiesj 
„ W. Barraclough, Sheffield, (40 

copies 
„ Hunt, Ipswich, (12 copies) 
„ Newman, Norwich, (40 copies) 
„ J. Farren, Newcastle-on-Tyne, 

(40 copies) 
„ Henry Parry, Newtown, Wales, 

(24 copies) 
„ Cox, Aberystwyth, (20 copies) 
„ Lennings, Bath, (12 copies) 
„ Harris, T^wbridge, (12 copies) 
„ Bamicott, Taunton, (14 copies) 
„ Buck, Boston, (12 copies) 
„ Joshua Walmsley, Lord-street, 
Liverpool 
j „ Johnson, Southport 
„ Hudson, ditto 
„ RoskUl, Rochdale, (12 copies) 
„ Spaceman, Unvty. dept. Oxford 
„ Eavns, Abingdon 
„ Ethelridge, Isle of Wight 
„ Morris, P.M. Lewes 
„ Stock, Folkestone 
„ Moiriarty, Brompton, Chatham 
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